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ALL subscribers to the RAILROAD AND ENGINEERING 
JOURNAL should receive with the present number the 
Index and Title-page for Volume LXV (Volume V, New 
Series), Should any fail to receive it, they can have the 
omission supplied on notifying this office. The volume 
covered by this index includes the twelve numbers for the 
year 1891. . 





Any subscribers who may wish to have their volumes 
for 1891 bound can do so by sending their files to the 
office, No. 47 Cedar Street, New York, by mail or express, 
prepaid, and remitting the sum of $1.25. The bound 
volume will be returned to them, at their expense, without 
delay. 

Should the file be incomplete, the missing number or 
numbers can be supplied at 25 cents each. The amount 
required to pay for them should be added to the remit- 
tance for binding. 

Any special style of binding or any lettering desired 
may be ordered, for which only the actual extra cost over 
the regular price will be charged. 





A PETITION is to be presented to Congress this month, 
signed by a large number of ship-owners and others in all 
the lake cities, asking for increased appropriations for the 
purpose of maintaining lights of a permanent character on 
the lakes, and a greater number of lighthouses seem to be 
much needed, and also an increase in the number of light- 
ships and beacons. The increase of commerce in the last 
few years has been.so large, and the number of vessels 
now employed and the value of their freight is so great 
that more attention to this point is really warranted, and 
it is to be hoped that the-petition will be effectual. A 
government survey and wrecking vessel is also much need- 
ed, and should be provided. 





THE lake shipping interésts are preparing to urge upon 
Congress a continuation of the work to be done upon the 
channels at various points, for the purpose of maintaining 
at least 21 ft. depth of water from Buffalo to the upper end 








of Lake Superior, The amount of work to be done to 
form and maintain such a channel is very large, and it is 
a question whether the attempt will be wholly successful, 
The lake shipping interests are very large, but if more 
attention were paid to the designing of ships to carry a 
heavy load on a small draft, the 21-ft. channel might be 
unnecessary. 


—_— —— 


THE monument at Bordentown, which is elsewhere de- 
scribed, is worthy of imitation, not only because it is in 
itself very simple, tasteful and appropriate, but also be- 
cause such memorials should be increased in number, It 
is an excellent practice to preserve the memory of his- 
torical events by monuments, and the railroad history is 
fully as important in its way as the political and warlike 
history of the nation. Much credit is due to Mr. Watkins 
for suggesting the Bordentown monument, and to the 
officers of the Pennsylvania Railroad Company for the way 
in which the suggestion has been carried out. 





THE death of Mr. Moncure Robinson at the advanced 
age of 90 years removes the last of the older generation 
of engineers. Mr. Robinson was a contemporary of Ben- 
jamin H. Latrobe, John Stevens, William Cook, Ashbel 
Welch and the other engineers who laid the foundations 
of our railroad system and gave form and direction to its 
development. -He was one of.the few who foresaw the 
future of the railroad, for he was an early advocate of it 
in preference to the canal; and it is said that when he 
located the Philadelphia & Reading Railroad, his col- 
leagues were confounded by the extent of the provision he 
thought necessary for terminals. 

Mr. Robinson retired from the active work of his pro- 
fession so long ago that he was little known to the present 
generation of engineers ; but he was often called in con- 
sultation, and was noted for his kindness to younger men 
and his willingness to give advice. 





THE lake which was formed during the present year at 
Salton in the Colorado Desert by water overflowing from 
the Colorado River is now, it appears, gradually decreas- 
ing in size by evaporation, and it is said that the current 
of water which fed it and caused its formation has been 
cut off. In that case it will be only a short time before it 
disappears, on account of the extremely rapid evaporation 
prevailing in that part of country. 





THE supply of copies of the RAILROAD AND ENGINEER- 
ING JOURNAL for June, 1888, is entirely exhausted. As we 
need a few, any subscriber who may have a copy of that 
date, and who does not preserve his files, will confer a favor 
upon the JOURNAL by sending it to the office. For any 
copy of that issue sent in, the sender will receive a credit 
of fwo months on his current subscription. 


ss 
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ENGLISH AND AMERICAN LOCOMOTIVES. 








II. 
LOADS HAULED. 
IN our article on this subject published last month, 
brief reference was made to the consumption of .coal 
by British and by American engines. Of course, in 


any comparison of fuel consumption account should be 
taken of the loads hauled. 
of our American railroad companies—and, 


Unfortunately only a few 
so far as 
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Tasre V. SHowinc THe Averace NumMser Or PASSENGER AND Freicgut Cars HautLen, THEIR WEIGHT, AND Fug, CoNSUMED PER MILE, AND PER 
Ton per Mie. 
























































PASSENGER TRAINS, Freicut TRAINS. 
t ee 2 ie 4 5 6 Be 8 9 
Weight of Lbs. of Coal Weight of |Tbs. of Coal| Lbs, of Coal 
Av. No. of | Train, ex- |Lbs. of Coal] Consumed || Average | Train, ex- | Consumed | Consumed 
Name OF Roan. Cars per | clusive of | Consumed | per ‘lon of | = of Cars| clusive of per Engine,| per Ton of 
Train, | Engine and| per Mile. Cin: per Train. | Engine and Mile. Cate: 
Tender. Tender. 
No. Font of Ibs. Ibs. | No. wee Paes Ibs, Ibs. 
2,240 lbs. | 2240 lbs. 
Seemamenke and “Ohio... .. oe cccsseccsavs cos cece 4.52 123.2 63.65 | 516 18.9 472-8 127.4 "248 
Chicago and Alton....:.. s Bh Gdes 1 geass Dae sus 5.20 139.7 72.3 | 517 2032 | §08.0 96.1 .189 
ieebimmnte Bouthere. ess. i ese i scaeees ses coe ses 4.3 117.9 55.0 466 | 22.8 | 570.0 98.0 172 
Cleveland, Cincinnati, Chicago and St. Louis....... Pe 122.8 63.21 514 21.4 535-0 106.7 +197 
SS EEE Sage PER SSS tog eR 4-49 122.4 | 74-9 612 15.36 3840 108.4 .282 
Louisville and Nashville................... sees eeee 5.11 137-4 60.5 .440 13.11 327.7 93-3 284 
EO EERE Se es Pe oe ee | 555 147.0 72.71 | -494 32.0 800.0 128.0 .160 
New York, Lake Erie and Western is i Be i ire 4:9 132.4 85.0 641 21.8 545.0 122.4 +224 
New Yurk, Pennsylvania and Ohio ....... ......... at 137.2 70.0 <51 19.1 477-5 117.9 +247 
Pennsylvania (Philadelphia to Pittsburgh) .. ......| 4-95 133.6 67.5 «505 24.37 6cy.25 136.0 223 
* (Lines West of rs ee ee 5-33 142.8 58.87. | 412 23.87 596.75 100.3 - 168 
Pennies OO Terie... os oss edn cess sccseecee: 3-84 106.9 60.0 | -552 32.66 816.5 153-8 - 188 
RINE 565. SS acti cs wed'e’ 4-81 130.3 66.97 | -515 22.14 | 553-5 115.7 +215 




















* These are the averages of the averages of each road. 





we know, none of the British lines—publish any statis- 
tics which show what their train loads are. Table II, 
published last month, shows that some of the companies 
whose reports have been tabulated therein do report the 
average number of cars, of both passenger and freight 
trains, and the average consumption of coal per mile tor 
both. These figures have, for convenience of comparison, 
been condensed in Table V, in whic the name of the 
road is given in the first column, and the average num- 
ber of passenger and freight cars per train in the second 
and sixth, and the pounds of coal consumed per engine 
mile for each class of trains in the fourth and eighth. 

To determine the weight of the average train, all that 
can be done will be to make an approximation ; but this 
may be sufficiently close to the actual weight, so that the 
difference will not be sufficient to affect materially the 
deductions theretrom. 

The average passenger train, it may be assumed, con- 
sists of a baggage, a mail, or an express car, whose weight 
loaded will be about 60,000 lbs.; a dining, drawing-room, 
or sleeping car, whose loaded weight will be about 80,000 
lbs., and the balance of the train will consist of ordinary 
passenger cars or coaches, whose weight with the pas- 
sengers will be about 54,000 lbs. each. If, then, it is as- 
sumed that each train consists of one baggage car, one 
sleeper, and the rest ordinary passenger cars, the approxi- 
mation to the actual weight will be sufficiently near to 
enable us to draw deductions therefrom. The weight of 
the average passenger trains, contained in Table V, has 
been calculated in this way, and is given in tons of 2,240 
Ibs. in the third column. By dividing this weight into the 
pounds of coal consumed per mile shows the quantity of 
coal consumed per ton of cars per mile. This is given in 
column 5. From this it will be seen that the average con- 
sumption of coal for passenger train is almost exactly 
one-half a pound per ton per mile. 

In the'sixth column of the table the average number of 
freight cars per train for the different roads is given. It 
may be said that this number is reduced to loaded cars, 
two empties being generally rated as one loaded, or in 
some cases five empties are rated as three loads. To de- 


termine the weight of these cars, we must again resort to 





a process of deduction. We have before us the report of 
some experiments made on the Illinois Central Railroad 
in 1889, which gives the weights of empty cars as follows : 


100 Box cars. 
71 Coal ‘* 
5 Refrigerator cars. 
5 Flat or platform cars. 
1 Fruit car, 
6 Tank 
5 Caboose 
5 Passenger 
2 Stock 
45 Class unknown 


cars. 


Total 245 


of which the aggregate weight was 5,767,895 lbs., or an 
average of 23,542 lbs. each. These cars composed the 
average trains of the traffic on the road named, To con- 
firm this, the following weights are given of different 
classes of freight cars on the Pennsylvania Railroad : 





PE OA, 05 sis RET ERS Cece tS 20, 300 lbs 
A Tonteheraeee sewectivie des kak t 24,900 “ 
gata SPE y Ser mT ee Ser Sa eS 27,800 ** 
Pde abaeaiis Geka aan + & aan 29,600 ‘‘ 

Flat or platform cars.............. 19,900 “* 
35 ats Si ihn oan’ aed 22,100 ‘* 

Gondola nae hpumieaeaaae week 23,100 ‘* 

| ageercreryr rea 20,700 ‘* 

“r ie i minas ldap onsite 23,200 “* 
Drop bottom tL islgictie su aN ewe 26,400 “* 
4 x aii a RaeneaS atene 29,300 “* 

4 ** gondola cars.......... 18,500 “* 

Stock or cattle SERENE ae 19,000 ‘“* 

np ogi na eet 5 aasnea ai 26,200 ** 

Dead hog 2 EE Nees 4: 

Refrigerator sere Fee 38,300 ** 

Charcoal radar Aap ee eae 28,600 ‘' 

2 Be EN Sapir igs sive FA 425,100 “* 
AVOTARG soc i kccis vec Sewee 25,006 ‘‘ 





It is probable that the cars of the 
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somewhat heavier than the average through the country. 
Besides, the proportion of the lighter cars, such as flat or 
platform and cattle cars, in ordinary trains is greater than 
of the heavier class, like refrigerator and heavy box cars. 
For this reason we will take the average weight of the 
cars on the Illinois Central trains, and assume that an 
average loaded freight car weighs 23,000 lbs. 

In the report referred to the weight of the loads of 214 
cars is also given, and amounts to 7,927,819 lbs., or an 
average of 37,046 lbs. In the last annual report of the 
Pennsylvania Railroad Company the average car load for 
the year is given at 16.79 tons (of 2,000 lbs.) = 33.580 
Ibs. Therefore, if we assume the average car load to be 
equal to 33,000 lbs., we are quite certain that the assump- 
tion is not higher than the actual weight. By adding this 
average load to the weight of the empty car = 23,000 lbs. 
gives us 56,000 lbs. = 25 tons of 2,240 lbs, as the average 
weight of loaded freight cars, which is surely a very close 
approximation to the actual weight under the ordinary 
conditions of traffic in this country, With these figures, 
the weight of the average freight trains given in Table V 
has been calculated, and will be found in column 7. 
Dividing this into the pounds of coal consumed per freight 
engine mile, gives, as in the case of passenger trains, the 
‘coal consumed per ton of cars per mile. The average for 
ithe twelve roads given in the table is .215 lbs. per ton per 
mile. 

Owing to the fact that the weight of trains on British 
‘roads is not reported, or even recorded, it is impossible to 
make any comparisons of the relative fuel consumption 
jper ton per mile in the two countries from the figures 
‘given in our tables. In the one relating to English loco- 
‘motives, published last month, it will be seen that the 
fuel consumption is not even given separately for pas- 
‘senger and freight trains, and, so far as we know, no data 
‘are obtainable concerning the average weights of either 
class of trains. 

In a recent English book on the railway rates question,* 
the author, who seems to be thoroughly familiar with the 
subject, in referring to the low rates at which freight is 
carried in this country, says: ‘‘ No accurate comparison 
with these figures is possible in the case of the English 
railways, because the necessary statistics are not in exist- 
ence. We know that in round figures 300,000,000 tons 
were carried at a cost of £40,000,000 sterling—at an aver- 
age cost, that is, of 2s. 8d. per ton. Supposing the 
average distance traveled to have been 20 miles, this 
would be roughly equivalent to 13d. per ton mile; or, 
supposing the distance to ‘have been 32 miles, it would be 
equivalent to one penny. Probably the truth is that the 
distance was nearer the shorter than the longer figure. 
If we say that English trafic paid on an average iid. 
per ton per mile, our guess will probably be as near the 
truth as it is possible to go, The 50 or 60 per cent. re- 
duction which the American railways. have achieved is 
therefore, without doubt, a feat of which they have every 
right to be proud.” 

Taking Mr. Ackworth’s guess—and it is that of a man 
apparently thoroughly acquainted with the subject—as rep- 
resenting the nearest approximation possible to the aver- 
age British rates, and then taking the average traffic 
receipts for goods trains per mile, contained in Table I, 
and dividing the one by the other, and we have an average 


*“ The Railways and the Traders ; or, Sketch of the Railway Rates Ques- 
tion in Theory and Practice,” by W. M. Ackworth. 








train load of only 56.6 tons. If the weight of the ‘* wag- 
ons” is equal to the paying load, the total weight of train 
would be 113.2 tons ; if the dead weight of cats is twice 
the load, the total weight of train would be 169.8, or, say, 
170 tons, 

This latter weight is less than a third as much as the 
average weight of freight trains on the twelve American 
roads given in Table V. Of cqurse it is impossible to 
draw any quantitative conclusion from such imperfect data, 
but they indicate very distinctly why the consumption of 
fuel by American freight engines per train mile is greater 
than that of the same class of English locomotives, 

Happily 74e Engineer has given us some more specific 
data concerning the performance of English freight en- 
gines. In its issue of November 7, of last year, a tabular 
statement was published in which the performance of new 
goods engines was reported on different gradients on the 
North British Railway, between Glasgow and Carlisle in 
the winter of 1876-77. The trial was carried out by Mr. 
Drummond, then the locomotive superintendent of that 
line, in order to test the relative merits of the injector and 
the feed-pumps as boiler feeders. Table VI is a reprint 
of The Engineer’s report of this test. It will be seen that 
in the tenth column of this table the fuel consumption is 
reduced to the quantity burned per mile per ton of train 
or cars. The average for the 16 trials was .272 lbs. per 
ton per mile. This, it will be observed, was during a 
trial, to which special attention is always attracted, and 
therefore better results are attained than in ordinary prac- 
tice. On the other hand, the figures given in Table V 
are the results of a whole year’s working on 12 different 
roads in this country. It will be seen that the average 
consumption with freight trains on the 12 American roads 
was only .215 lbs. per ton of train per mile, whereas on 
the North British road it was .272, a performance which 
the Editor of 7ke Engineer seems to think represents at 
least good, if not the best performance of an English 
freight engine. / 

We are able, however, to compare this test on the 
North British road with a similar one on the New York 
Central road, which was made last year under the super- 
vision of Mr. Buchanan, the Superintendent of Machinery 
of that line. As the weight of the trains is given in the 
report of the North British tests, and also in_ that of Mr, 
Buchanan's experiments, it is possible to compare the 
consumption of fuel per ton mile on each road. 

The trial on the New York Central road consisted of 
nine round trips between Buffalo and Dewitt, a distance 
of 150 miles, so that the whole distance run during the 
tests was 2,700 miles. The engine was of the mogul type 
and weighed in working order 120,000 lbs. = 53.5 tons (of 
2,240 lbs.). The weight on driving-wheels was 104,500 
lbs. = 46.6tons. The driving-wheels were 64 in. in diam- 
eter, the cylinders 19 x 26 in. The average speed of trains 
was 15.8 miles per hour. The steepest grade eastward 
was 34 ft. per mile; westward it was 42 ft. In order to 
compare the New York Central trials with those on the 
Scotch road, under as nearly the. same conditions as pos- 
sible, we have selected, for comparison, from the latter 
the six runs which were made “ up ruling gradients of 
1 in 100°’ = §2.8 ft. per mile, and ‘‘ up and down ruling 
gradients of 1 in goo” = 5.8 per mile, and have tabulated 
the average results of these and the New York Central 
trials in Table VII. 

The average train load in the New York Central test (col- ~ 
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Taste VI. PERFORMANCE OF New Goops EncinEs ON DIFFERENT GRADIENTS BETWEEN GLASGOW AND CARLISLE. 


WINTER OF 1876-77. 


Norts Britisu Raltway. 


















Engine No, 281, pumps, exhaust-cocks under foot-plate, feed-water supplied to boiler at average temperature of 127°. Consumption of coal from monthly 
sheets. 

Engine No. 305, pumps, exhaust-cocks under cylinders, feed-water supplied to boiler at average temperature of 107%. Coal specially measured. 

Engine No. 292, injectors, consumption of coal specially measured. 

All three engines are of the same class, 18 in. X 26 in. cylinders, and 5-ft. wheel-cylinder power 140.4; adhesive weight, 3944 tons. No. 281 evaporates 
8.95 Ibs. of water per Ib. of coal; No. 305 evaporates 8.24 Ibs.; and No. 292 evaporates 8.21 Ibs. ° 























































































































Gradients. 5 , Average Weight. Coal. 
3 4 Average 
. Average |Distance be- a 3 
/ 2 Ruling Gradients. ge Speed whilst|tween Stops|p 5.7 v.n ‘io. 9 Per Mile, | Per Mile, 
. Engine.) . Moti —Traffic, ‘Engine and] Per Train ’ | per Ton of 
Average. | Maximum. in Stotion. Wagons A : per Ton of ‘ 
Water and Train. Mile. % Engine 
r and Load. Train. 
Signals. and Train, 
Se #67 Miles. Tons. Tons. Lés. Lés. Lés. 
hour. 
rin 70} 281 13.20 12.44 290.0 356.0 * 95 00 0.327 0.267t 
i i ; F , 6. 8. 229. ’ 8. : 1 
emits + 75 Up ruling Gradients of 1 in 70. 395 Jaane ad pee er 3" nl 0.3344 
PEE ae ae rin 70 305 11.40 10.00 211.5 279.0 131.06 0.619 0.470§ 
1 in 92 rin 70 292 13.10 13.60 233.0 300.0 106.04 0.454 0.354t 
1 in 260 z in 100 281 17.20 10.04 268.0 334.0 68.00 0.254 0.204 
= 1,in"333 - 1in 100 ~ |Up ruling Gradients of 1 in 100. | 305 20.95 8.20 194.3 260.0 70.58 0.363 0.271 
& x in 351] 1 in 100 = 392 19.40 10.97 220.8 287.0 68.53 0.310 0.239 
i : ' : ‘ p 14. 6. 186 °. 
gaaiar ‘ a ~~ Up and down ruling Gradients abr 18.96 = 247°5 3%4.0 pit on =e 
, Levelj 1 in goo ‘tes ENE Pe WS BE 21.80 7.00 247-4 314.0 52.62 0.213 0. 168 
Level’ r in goo et a “| 292 24.12 7-94 222.0 288.0 50.16 0.226 0,178 
t in 220 rin 75 281 21.00 7.40 302.0 368.0 30.50 0.100 0,083 
. ¥in 205)3) 1 In 75 Down. 305 24.30 31.00 275.5 341.8 31.18 0.113 0.091 
r in 528 4.48 75 292 28.80 31.40 211.9 278.0 25.60 0.121 0.092 
Averages of about 1,000 miles, with each engine running| 281 18.40 8.78 267.0 333-0 49-50 0.185 0.149 
similar goods trains between Glasgow and Carlisle, via| 305* 19.80 8.23 244.6 311.0 56.39 0.230 0.182 
Waverley route. 2gat 20.50 8.88 230.6 297.0 53-36 0.231 0.180 
General Averages.............-ceeeees SiMe Eee Nedouastecibe cel ese BER pe ae eso RS 64.56 0.272 ob Vedi cutee 























* Number of wagons—loaded, 30.95 ; empty, 5.40; total, 36:35 ; equivalent number of loaded wagons, 34.55. 
+ Number of wagons—loaded, 26.66 ; empty, 9.53; total, 36.19 ; equivalent number of loaded wagons, 33.02. 
+ Assisted by pilot. § Without pilot. 








umn 6) was 1,212 tons, in the North British 233.3. The | gers or freight to be carried, and another, the weight of 
weight of train hauled in the former test was 22.6 times | which is limited only by the capacity of the engine. Thus 
the weight of the engine; in the latter it was only six | on coal roads, and on most of our through lines, there is 
times. The total weight of the English engine was not | an unlimited amount of freight to be transported, whereas 
given, but it is said that the adhesive weight was 394 tons. | on lines doing a local freight or passenger business the 
As the ordinary type of goods locomotive on British roads | number of people and the tonnage to be carried does not 
is a six-wheeled engine, all the wheels being drivers and | exceed acertainnumberoramount. The cost of the former 
all coupled, it is inferred that this was the type of engine | traffic should be estimated at its cost per ton per mile, 
used, and that the adhesive weight was also the total | the latter in terms of the cost per train mile. We will 





weight. take up the total cost of motive power per ton of train first. 
The distances run, the average speed while in motion, To do this the subject of 

the ruling grade, the average number of cars hauled and 

their aggregate weight, the total weight of engines and REPAIRS 


weight on driving-wheels are given. The proportion of | must be considered. During the discussion, of which this 
the weight of locomotive to that of the cars hauled has article is a part, the Editor of Zhe Engineer has com- 
been calculated, the pounds of coal consumed per mile plained that he has invariably failed to obtain any trust- 
run, and per ton per mile are all given, The coal con- | worthy information concerning the cost of repairs in the 
sumed per mile (column 10) by the North British engine | United States. We have, therefore, been at considerable 
was 59.3 lbs., while Mr. Buchanan’s machine burned 127.7 | pains to collect information with reference to this point, 
lbs., or more than twice.as much as the other. Butif we | which is given in Table II, published last month. It 
compare the amount of fuel burned per ton of train per | will be seen from column 11 of that table that the aver- 
mile (column 11), the proportions are reversed, as the | age cost of repairs on the 41 roads included in the 
Scotch engine burned .254 lbs., while the American con- | table was 4.25 cents per mile pun. The average cost 
sumed only .105 lbs, per ton per mile. Comment is un- | on the British roads, included in Table I, was 5.3 cents. 
necessary. The difference appears the more remarkable when the 

It may be said, however, and very properly, too, that in | fact that our engines haul much heavier trains is taken 
railway traffic there are always two kinds of trains: one, | into consideration, and that the cost of labor and mate- 
the loads of which are limited by the number of passen- | rial are both higher here than it is in England, Scot- 
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Taste VII. SHowtnc tHe Comparative Resutts or Tests OF FreiGHT Locomotives on THE NortH BRITISH AND THE New YorK CENTRAL RAILROADS, 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 1? 18 19 
. ra} S 
co 2 é 2 E me 
Tae tae oe s | 8 |e R189 
: . . r * re : ; : 
£i¢ an a sel § siS | 47 Sa te tee 
¢|% 3 | 3 soe ¢/5 1/85) 2/2818 12 & 
; e | § SP fS'(2/2)24 188i Bless . 
r=] ‘ E Z A] Ss | » ° g & = 
2 fis {gs]¢3ie & § a | 28 ize) § |e A 1h les 
3 £ 2 3S 8 » a le “% o g as & he oe] § |. 25 
Ss Ci ~ } . 2 Ss ofl & a = -£ 4 § s ce : Co) 
s1F| ¢ |S/2/ 2/312 |e lstle] a] eligi ¢ les] 2 le 184 
3 © v o 3 es . E & |e 6 S ‘te = 6 a | 3 > ¢ |v as 
% = ¢ | i a] | ee wes a 3 x Tres] & oul wa } a= 
7/31 6 |8/€{5/2) Sa] Bltel a] |g les] 2 [88) S leales 
Name or Roav.¥] § ba — = - Fisk Fi Zain ° " g2| ¢ Se sis = & 
$13 £ si Fl ele) S@l € leet d te 1 .¢ | $<) Sigel S tate 
si| eg 3 » | £ ls] e| 2 siss#|8i¢3] 318s $ lee & ie fae 
i=) n = 3S n 2 Le ae oO ate} 3 a “ a6 £ es 3 r) » 
: = e = 3 7 5s Ss S > ‘te @ S 8 3 8 = oe 
c) = oO — i $ if A! 8 24 - |e! 8 S%i s = 2 
oe $ Stet 5 a} 2 a = ja 8) 53 | & |% 33 
o a ‘S ° 6 | 3 Zels ° oO lu a ot 2 4. | 
> e ~ & ~~ | 2 r-) oe s = w oe Ss ‘Ss 3 YO ~ 3 
< e] z ie At eee 8 S'tex| oo |wstT & 8 x 
o 2 = | ¥ a} 33 ne o 8 £9] Bg 23 ° a 
> M4 ee ° | = ° ° Cy i oO oO * 4 ‘“ 
< | 5 P| § Z°| 3 Cl}R |g lgeid [8 134 
= fe = = s an 
| @ s ° 3° 4 
> ee .) i 
Tons | Tons | Tons | 
Miles | of f 
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land, and Ireland. More than a year ago our adversary 
took occasion to remark, that ‘‘ it is very difficult to under- 
stand how, seeing that labor and materials are all more 
expensive on the other side of the Atlantic than here, the 
work of repair can be done for less money.’’ Wecan’'t 
explain why our cotemporary has difficulty in understand- 
ing the undoubted fact, which is shown by the figures in 
our table, but it is a fact, nevertheless, and it is due to the 
better designs of our engines, which have been made or 
evolved more with reference to facility of repair than 
English locomotive designs have been. We hoped to be 
able to show wherein our plans and methods of construc- 
tion are better than those of our cousins, and the reasons 
for the diminished cost of repairs, by comparing the draw- 
ings of the different parts of a typical English and Ameri- 
can locomotive ; but our cotemporary declined to accede 
to our proposition to publish complete engravings of one of 
their engines, on condition that we should publish similar 
engravings of one of our locomotives. 

It does not seem necessary to emphasize the advantages 
which American locomotives have from their greater 
facility of repair. As a consequence in great part of this 
their average mileage is nearly 50 per cent. greater than 
that of English engines, while at the same time the cost of 
repairs here per mile run is 1.05 cents less than that of 
the latter. 

If the cost of repairs on the American roads enumerated 
in Tabie II had been as great as it is on British lines, the 
total extra cost would have been nearly five and a half 
millions of dollars. Our table includes less than half the 
locomotives and mileage of the country, so that if all our 
roads were equipped with English engines it would in- 
volve an extra annual expenditure in this country of over 
$10,000,000. Nor is this all. As our engines are hauling 
heavier trains than English engines are, if the cost of re- 
pairs of American engines was estimated in proportion to 
the work done, it would be relatively still less than that of 
British engines, and the increased cost if the latter were 
used would be much greater than the above enormous 
sum, 

Next month we will give some data and make some 





comparisons of the total cost of locomotive service in this 
country and in England. 
(TO BE CONTINUED.) 
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THE RECENT ARMOR TESTS. 








SINCE our last issue a noteworthy trial of armor plate 
has been going on at the Naval Ordnance Proving Ground 
at Indian Head, Md.—noteworthy not only on account of 
the results obtained, but also from the fact that it is the 
first trial, under modern conditions, of American-made 
armor, and that it will determine for some time to come 
the character of the plate to be supplied to our new navy. 

It will be remembered that at the Annapolis trial of last 
September between an English compound and the French 
steel plates, the victory of the nickel-steel seemed so pro- 
nounced that a large appropriation was secured from Con- 
gress for the purchase of this metal. But it was felt that 
no hasty decision should be made, and that a single trial 
was hardly sufficient to determine just how far the pres- 
ence of nickel improved the resisting power of asteel plate. 

In the tests under consideration three questions are to 
be settled : 1. Whether or not the plates should contain 
nickel ; 2. Whether they should be of moderately high or 
of mild steel, and 3. Whether face-hardened or homo- 
geneous throughout. The first trial was had on October 
31, the competing firms being the Bethlehem Iron Com- 
pany and Carnegie, Phipps & Company, of Pittsburgh, 
Three plates were submitted for test: by the former firm, 
one of low carbon, all steel, face-hardened by the Harvey 
process, and a second of untreated high carbon nickel- 
steel ; the Pittsburgh firm came forward with an untreated 
low-carbon nickel-steel plate. It should be stated that the 
Bethlehem plates are hammered ; those from Pittsburg are 
rolled. Generally speaking, the low-carbon plate contains 
from 0.20 to 0.25 of 1 per cent. of carbon ; the high car- 
ben from o.30 to 0.40 of 1 per cent. 

The plates were all of the uniform size of 6 ft. x 8 
ft. X 10% in., backed by 3 ft. of oak, thoroughly braced, 
and supported by a bank of well-rammed earth, and 
mounted upon the arc of a circle 30 ft. from the muzzle of 











534 


THE RAILROAD AND 





[December, 1897. 











the gun. The test was to be four 6-in. shot delivered at 
the four corners of a square 2 ft. from the edge, and an 
8-in. shot in the center of the plate, The 6-in projectiles 
were 100-lb. armor-piercing Holtzer shell fired from the 
new 40-caliber rifle, with a muzzle velocity of 2,075 foot- 
seconds, the charge being 42 Ibs. brown powder.. The 
8-in. projectiles were 210-lb. armor-piercing Firminy shell, 
having a velocity of 1,850 foot-seconds, the charge being 
74% \bs. of brown powder. 

After the four rounds per plate from the 6-in. gun 
neither of the nickel-steel plates showed a crack, while 
the all-steel had developed several very serious fissures, 
The final 8-in. shot started cracks in both the nickel plates 
—in the high-carbon rather more than in the low-carbon 
_plates—while the all-steel plate was in a very demoralized 
condition, and may be said to have been put out of the 


Fig. 2. 





fight. Of the two nickel plates, the high carbon Bethle- 
hem had thrown back every one of the five projectiles, the 
penetrations being from 9 to 16% in. The low-carbon 
Pittsburgh plate had admitted of a penetration almost 
double tbat of its rival, four out of the five projectiles 
being so deeply imbedded in the metal that they, in all 
probability, would have burst in-board had they been 
loaded, the penetrations being from 13% to 29% in. 

The second trial took place on November15. The plates 
submitted were a high-carbon untreated and a low-carbon 
Harvey-treated nickel-steel from Carnegie, Phipps & Com- 
pany, and a high-carbon, Harvey-treated nickel-steel from 
the Bethlehem Works. The conditions were practically 
the same as on the previous trial, except that with the 8-in. 
gun Carpenter projectiles were used against the two Car- 
negie plates, and an English Firminy against the Bethle- 
hem plate—an undoubted advantage to the former. The 
Carnegie high-carbon untreated plate threw back the five 
projectiles, but admitted penetrations of from 9% in, to 1214 
in, Cracking began at the end of the fourth shot on this 
plate, which the last round increased to a dangerous de- 
gree. The low-carbon Harvey-treated plate of this firm 
behaved in much the same manner as its low-carbon plate 
at the previous trial, only its ability to resist penetration 
had been increased in a marked degree, accompanied, 
however, by a greater disposition to crack. The penetra- 
tions were from 9% in. to 20% in. Three projectiles re- 
mained imbedded inthe plate. The last shot cracked this 
plate badly in both directions from the center. The Beth- 
lehem high-carbon hardened nickel-plate was, at the end 
of the fourth round, practically uninjured. On the left side 
of the plate the projectiles had penetrated about 12 in. 
and rebounded ; on the right side what appeared to be 
blotches upon the surface proved to be, on closer inspec- 
tion, the points of the projectiles broken off and welded to 
the metal of the plate. The last shot started cracks from 
the center through the upper and lower left-hand holes to 
the edge of the plate. 


The accompanying illustration is a photograph of two 











pieces of the Bethlehem high-carbon plate ; fig. 1 shows 
the natural appearance of the steel, and fig. 2 is from the 
point of impact of the 8-in, shell. The difference is inter- 
esting. : 

The lack of uniformity in the tempering process was 
shown very markedly not only in the case of the last plate 
mentioned, but to a greater or less degree with all of the 
plates tested, and upon both days. Some means for secur- 
ing a uniform degree of hardness over the whole surface 
of the plate will undoubtedly be devised. 

This first showing in the manufacture of armor-plate 
was, for both the competing firms, a most creditable one ; 
and it is doubtful if, taking into consideration the quality of 
the projectiles and the high velocities employed, equally 
good results have ever before been attained in the fabrica- 
tion of armor. 


Fig, tr 





Two more plates remain to be tested ; but whether the: 
rival firms will be content to rest their case upon the tests: 
already had, or proceed to further trial, is unknown. In 
either case, it seems safe to predict that the decision of the 
Board will lie between the high-carbon, nickel-steel face- 
hardened plate of the Bethlehem firm, or the low-carbon 
nickel similarly treated plate of its Pittsburgh rival, with 
the chances in favor of the former as the matter now 
stands. 
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CAR COUPLERS. 





AT a meeting of Railroad Commissioners of the differ- 
ent States, held March 3 last, a committee was appointed 
to secure action by Congress looking to uniformity in 
safety appliances for railroad cars. This Committee gave 
a public hearing to the representatives of different railroad 
companies and organizations of railroad employés in the 
rooms of the Chamber of Commerce, in New York, on 
November 10. A report of this hearing will be found on 
another page. 

Insending out the call for the meeting, Mr. Moseley, 
the Secretary of the Committee, stated ‘‘ that as 6,000 rail- 
road employés were killed and 26,000 injured for the year 
ending June 30, 1889, and that the number is constantly 
increasing, therefore the importance of the subject is mani- 
fest not only to those directly concerned in railway opera- 
tions, but to those who are interested in the cause of 
humanity.’’ The appalling amount of pain and suffering 
which is indicated so faintly by the above figures would 
justify the use of much stronger language than that em- 
ployed by the Secretary, who has done so much for the 
cause for which the meeting was held. To ignore the duty 
which is-imposed on every railroad manager and every 
person who can exert any influence in lessening this awful 
amount of suffering is to incur a fearful responsibility. 
The members of the Committee who had charge of this 
meéting seemed to feel this responsibility ; nevertheless, 
after a full hearing of all the parties who desired to be 
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heard, the Committee separated without reaching any 
conclusion, but with a more profound impression of the 
great difficulties with which the whole subject is surround- 
ed than they had before the meeting was held. Those 
who gave their opinions and experience at the meeting 
also went away with the same impression, 

The problem may be stated thus : The loss of life and 
limb being as indicated by the statistics quoted, how can 
it be diminished most, either by congressional legislation 
or otherwise? To this question no answer was given at 
the hearing. 

All who attended the meeting were, however, agreed 
that one great cause of accidents in coupling cars was the 
want of uniformity in coupling appliances. The diversity, 
instead of being diminished by the action of the Master 
Car-Builders’ and the American Railroad Association in 
adopting the vertical plane type of coupler, has been in- 
creased. The introduction of this new type has not only 
increased the diversity in the sfeczes but in the genus of 
couplers, which makes the danger much greater than a 
diversity of species does. Not only has the adoption of 
the Master Car Builders’ type resulted in introducing 
a new genus, but it has led to the evolution of many new 
species of that genus, so that the present danger to the 
poor trainmen who must couple cars is now greater than 
ever before. The multiplication of the species goes 
bravely on, and unless checked in some way, the sacrifice 
of life and limb promises to go on at an increasing 
ratio. The imperative necessity for some preventive 
measure therefore becomes more urgent daily. The 
action which was contemplated by at least some mem- 
bers of the Committee who conducted the hearing was 
legislation by Congress making the adoption of the 
Master Car Builders’ type of coupler compulsory on all 
railroad companies. To this there are, however, very 
grave objections. It isan American foible to suppose that 
almost any evil may be cured by legislation. It may be 
added that the more ignorant the legislators are, the 
greater is the number of subjects which they want to legis- 
late about. Some of the objections to such legislation 
were very clearly summed up by Thomas Henry Farrer, 
the Permanent Secretary to the British Board of Trade, in 
giving his evidence, in 1877, before a royal commission 
appointed to inquire into the causes of accidents on rail- 
roads. He then said: 


General interference with the administration of railroads is 
objectionable on the following grounds : 

(a) By such interference you are setting two people to do the 
work of one. Double management is notoriously inefficient. 
One bad general is better than two good ones. 

(6) You set those who have less experience of management 
and less personal interest ‘in the result to control those who 
have more. 

(c) Control is either apt to become formal and a sham, or if 
zealously and honestly exercised, to be rigid, embarrassing and 
a hindrance to improvement. 

(d) Many excellent things, the adoption of which is desirable 
for public safety—e.g., the block system, interlocking points 
and signals, efficient brakes, properly constructed tires (car 
couplers might have been added) are not things which can be 
once for all settled, defined and prescribed, but things of 
gradual growth, invention and improvement. Had any of these 
been prescribed by law at any past time, they probably would 
not have been what they are now; and were they now pre- 
scribed and defined by law, future improvement would be 
checked. This is a most insidious form of evil, for we do not 
know the good which we thus prevent. It is no answer to say 
that Government control would be intelligent and would en- 
courage improvement. It isnot Government or its officers who 
invent or adopt inventions, and those who do so are far less 
likely to improve when Government has defined and prescribed 





a definite course, the adoption of which frees them from re- 
sponsibility. ; 

With reference to uniformity of car couplers, there is 
also the difficulty that there is no unanimity of opinion 
among those who are most interested in the subject. The 
Master Car-Builders and the American Railroad Asso- 
ciations have adopted the Master Car-Builders’ type of 
coupler ; but there are still an influential minority of rail- 
road officials who are opposed to its use. The switchmen 
and yardmen appear to condemn it. Owing to its adop- 
tion by the associations referred to, it is being applied in 
a variety of forms to large numbers of cars ; and it is use- 
less to disguise the fact that its introduction thus far has 
increased instead of lessening the danger of the perilous 
occupation of coupling cars. In the present attitude of 
the question it is hopeless to expect to create immediate 
unanimity of opinion, This must be the result of evolu- 
tion. It would be promoted very much if a brief report 
was made of each accident which occurs from coupling 
cars, giving the date and hour of the accident; how it 
was caused ; the kind of coupler on each of the cars ; the 
owners of the cars; the height of the draw-bars ; their 
defects, if any, and the extent of the injuries to the per- 
son who was engaged in coupling. These particulars are 
intended only as suggestions, and are not by any means 
comprehensive. Doubtless othérs could be added to ad- 
vantage. 

Now, the legislation which is suggested is, that railroad 
companies should be required by Act of Congress to re- 
port to the Inter-State Commerce Commission, or some 
other body, all these and possibly other particulars re- 
garding every accident from coupling cars which disabled 
the victim, and that full reports of such accidents be pub- 
lished monthly or quarterly—that is, oftener than once a 
year—so as to have more influence on railroad officers 
and the public than annual reports would have. Such re- 
ports would show which are the most dangerous couplers, 
would indicate the causes of accidents, and thus influence 
the opinions of railroad officers and the public, and tend 
to unanimity. Data of this kind would be analyzed by 
the technical newspapers, and if it once appeared that any 
form of coupler was specially dangerous, no railroad com- 
pany could long continue. its use in the face of adverse 
public opinion. 

In an endeavor to bring about uniformity of couplers, 
the railroad associations have heretofore attempted to 
adopt some one standard. Such action has thus far failed 
in accomplishing its object. Whether it will ever succeed 
is still an open question. At any rate, there is now 
greater diversity than ever before. Now while there is 
no sufficient ground for pronouncing such action a failure, 
yet thus far it has not accomplished its object. How 
would it do, then, to attack the problem from the other or 
negative side ?—that is, if we can’t bring about uniform- 
ity, let us try to lessen diversity. Supposing that the 
members of the American Railroad Association should 
agree not to use any mew pattern of coupler until it was 
approved by a committee of their own body appointed for 
the purpose. Then let them appoint a competent com- 
mittee to sit in judgment on all new couplers, whether of 
the link-and-pin or vertical plane type which might be 
submitted to them for use by,members of the Associa- 
tion. Such a committee might co-operate with a similar 
committee of the Master Car Builders’ Association, Prob- 
ably it would be found that investigations, experiments 
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and tests of couplers would require the services of a com- 
petent mechanical man, who could give as much of his 
time to the work of the committee as might be required. 
Without such assistance the work would be sure to be 
done in a more or less perfunctory way, as few or none 
of a committee could give more than a very limited 
amount of time to such duties. The person employed 
would do the real work of the committee, but under its 
advice, direction and approval ; at the same time the ac- 
tion of the committee would be formulated by its own 
members. 

One topic more : all interested that is, railroad commis- 
sioners, railroad managers, car-builders, yardmen, switch- 
men and brakemen—are unanimously agreed that the 
height of draw-bars of freight and passenger cars should 
be uniform. The Master Car-Builders’ Association has 
adopted the height of ‘‘ 2 ft. 9 in., measured perpendicu- 
larly from the tops of the rails to the center of the draw- 
bar when the car is empty,’’ as the standard height for 
freight cars. To fix a maximum limit—say 2 ft. 11 in. 
and a minimum of 2 ft. 7 in.—and require railroad com- 
panies to conform thereto would not be ahardship. At 
present there is no general conformance to the Master 
Car Builders’ standard of height. 

If any compulsory legislation is adopted by Congress look- 
ing to uniformity and to hasten the equipment of freight 
cars with uniform automatic couplers, its provisions should 
for the present be confined to the adoption of the standard 
height of draw-bars, and to a requirement to report in de- 
tail the circumstances and causes of each accident, and 
these should then be made public by the authority to 
which they are reported every month or every quarter. 

In the mean while, the American Railroad Association has 
also the duty of at least lessening the diversity of couplers, 
which is now increasing and not diminishing. Railroad 
companies argue against compulsory legislation to secure 
uniformity of safety appliances with bad grace, if at the 
same time they keep on increasing the diversity by their 
own action, 
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NEW PUBLICATIONS. 








A TREATISE ON THE CONSTRUCTION AND USE OF MILLING Ma- 
CHINES AS MADE BY THE Brown & SHARPE MANUFACTUR- 
ING CoMPANY. The Brown & Sharpe Manufacturing Com- 
pany, Providence, R. I. ; price, paper, 75 cents, or cloth, 
$1.60. 

This treatise is written chiefly for those who are not familia- 
with the use of the milling machine, but contains much matter 
of interest to those who are well acquainted with that excellent 
tool, It has special reference to the machine as made by the 
Brown & Sharpe Company, but its information is, of course, 
applicable to any machines of this class. It is of considerable 
size, having 162 pages, 94 illustrations and a number of tables. 

Among other things it may be meutioned that a new classifi- 
cation of cutters is given, and much space is taken up by the 
consideration of the proper number of teeth in cutters, the best 
speed for mills and similar topics. Many milling operations 
are fully described, and there are chapters on Indexing, Com- 
pound Indexing and Cutting Spirals. The illustrations include 
views of a number of different machines, different forms of 
cutters, etc., and diagrams of changes. 
Mexico. BULLETIN No. 9,0F THE BUREAU OF THE AMERICAN 

REPUBLICS. Prepared by Arthur W. Fergusson. Issued by 
the Bureau of the American Republics, Washington. 


vious issues of the Bureau, and especially to the book on 
Brazil, which was recently noticed in the JouRNAL. It contains 
a condensed historical sketch followed by a general description 
of the country, its natural features, resources, products, etc. 
There are chapters on public lands and land laws ; immigration 
and colonization; wages, cost of living and conditions of 
labor ; taxation, tariffs and nature of government; with a 
variety of other information. An appendix contains a descrip- 
tion of the various railroad and steamship lines ; a directory of 
the officers of the General Government, and a general mercan- 
tile directory. There is also an excellent map of the country. 
The work of the Bureau of the American Republics appears 
to be well and carefully done. Its object has been previously 
referred to, and the publication of these monographs on the 
different countries of Central and South America should have 
excellent results. 


STREETS AND HIGHWAYS IN FOREIGN COUNTRIES, Reports 
from the Consuls of the United States on Streets and High- 
ways in their Several Districts. Issued from the Bureau of 
Statistics, Department of State, Washington. 

This volume contains a number of reports sent in by United 

States Consuls, in answer to a circular from the State Depart- 

ment, giving information as to the condition of reads and 

methods of road-making in the countries where they are 
stationed. In Europe there are reports fram Austria, Belgium, 

Denmark, France, Great Britain, Germany, Holland, Italy, 

Spain, Switzerland and Russia ; in America, from Canada, Mex- 
ico, several of the South American States and the West Indies ; 

and there are also reports from China, Australia and Egypt. 

Some of these reports are excellent, and all of them contain 
some information. Many of them are illustrated by diagrams 
showing methods of construction and other details. Particu- 
lars of the cost of construction and maintenance are given in 
most cases, and the volume makes a serviceable book of refer- 
ence. 

It is of particular service at the present time, when so much 
attention has been called to the improvement of roads in our 
own country. A comparison of methods will be of service, 
and the statements of cost will be found convenient. The vol- 
umes issued by the State Department contair much ‘useful 
matter, and the present one is especially worthy of note, 





THe TRANSIT. No. 1, 1891. Issued by the Engineering 

Society of the State University of Iowa ; Iowa City, Ia. 

This is the first half-yearly number for 1891 of this publica- 
tion, which is now in its second year, and which has been so 
far very creditable to the society of students by which it is 
maintained. The present number contains several excellent 
papers, two of which, at least, will attract attention among 
engineers. The frst of these is the paper of Mr. Alden H. 
Brown, on Testing Cement by a Microscopic Method, which 
calls attention to the differences in structure or physical con- 
dition of different cements, and to the relation which exists 
between this structure and their strength and other properties. 
It is accompanied by a number of plates from photographs, 
showing the appearance of different cements under the micro- 
scope. These are very striking and are well worth a careful 
study by engineers who have to use cement. The suggestions 
made in the paper are good, and the whole matter is new and 
worth attention. 

The other paper referred to is by Mr. E. A. Wallberg on 
Secondary Strains, and is a carefully written and well-studied 
account of the graphical method of determining these strains 
in bridge trusses. 

The remaining papers are good and deserve more attention 
than space permits us to give them here. The Engineering 
Society of the Iowa University is apparently organized for 
serious work, and deserves credit for the progress shown in 





This volume is similar in design and arrangement to the pre- 
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TRADE CATALOGUES. 


Chain Blocks. The Yale & Towne Manufacturing Company, 
Stamford, Conn. 

This is an illustrated catalogue describing the various forms 
of the Weston differential pulley-block as manufactured by the 
Yale & Towne Company, with the addition of a report on the 
comparative efficiency of different blocks by Professor Thurs- 
ton. Tables of dimensions required for various loads and 
other convenient data are included. 





A List of Hovisontal Boring and Drilling Machines. The 
Nicholson & Waterman Manufacturing Company, Provi- 
dence, R. I. 


This is a very neat and handsomely illustrated catalogue of 
the boring and drilling machines built by the company named. 
It is headed by the appropriate motto “* Bore Away,’’ and gives 
a list of a variety of machines of this class. 





Ward's Patent Sectional, Safety, High-pressure Boiler or Steam 
Generator. Charles Ward, Charleston-Kanawha, W. Va. 


This is an illustrated circular describing the Ward tubulous 
boiler, which has been heretofore described in our columns 
It is accompanied by a reprint, in pamphlet form, of the report 
of the Board of Engineer Officers of the Navy on the tests of 
this boiler, and the competitive tests of various coil and tubu- 
lous boilers. It was as a result of these tests that the Ward 
boiler was adopted for the new coast-defense ship Monterey. 





Steam Pumping Machinery. The Deane Steam Pump Com- 
pany, Holyoke, Mass. General Catalogue of Steam Pumps 
and Pumping Machinery. 

The Horton Lathe Chuck: Illustrated Catalogue. 
ton & Son Company, Windsor Locks, Conn, 
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BOOKS RECEIVED. 





Professional Papers of the Corps of Royal Engineers : Volume 
XVI. Edited by Captain W. A. Gale, R.E. The Royal En- 
gineers’ Institute, Chatham, England. 


Reports of the Consuls of the United States to the Department 
of State: No. 131, August, 1891. Washington ; Government 
Printing Office. 

Some Experiments to Determine the Strength of American Vitri- 
fied Sewer Pipe. By Professor Malverd A. Howe. This is a 
reprint, in pamphlet form, of a valuable paper read by Profes- 
sor Howe before the Engineers’ Club of St. Louis. 


Proceedings of the Fourth Annual Convention of the Train 
Dispatchers’ Association of America and of the Train Dispatchers’ 
Mutual Benefit Association. This is a very full report of the 
convention of the Train Dispatchers’ Association, which was 
held in Toledo, O., in June last. It is issued in the form of 
a supplement to the Zelegraph Age. 

Papers of the Institution of Civil Engineers. London, Eng- 
land ; published by the Institution. The latest of these papers 
received include the Design of Locomotive Cylinders, by J. H. 
Barker ; the Proposed Railroad through Siberia, by W. M. 
Cuningham ; Abstract of papers in Foreign Transactions and 
Periodicals. 


Report of the Sixth Annual Meeting of the Illinois Society of 
Engineers & Surveyors; held at Springfield, Ill., January 28-31, 
1891. Springfield, Ill. ; published for the Society ; price, 50 
cents. This volume contains a number of papers read at the 
annual meeting, with reports of the discussions. 

Transactions of the American Institute of Mining Engineers, 
Volume XIX : May, 1890, to February, 1891, inclusive, New 
York ; published by the Institute, 











Catalogue of the Michigan Mining School ; with Statements 
Concerning the Institution and its Courses of Instruction. _ Hough- 
ton, Mich. ; published by the School. 


Smooth Track. An Exposition of the Principles of Perma- 
nently Smooth Track, wherein is Shown the Feasibility of Weld- 
ing the Rails. By Philip Noonan. Lynchburg, Va. ; published 
for the author. 


Cornell University Agricultural Experiment Station. Bulletin 
32, October, 1891. Ithaca, N. Y. ; published by the University. 

Sixth Annual Report of the Commissioner of Labor, 1890. Cost 
of Production, Iron, Steel, Coal, etc. Carroll D. Wright, Com- 
missioner. Government Printing Office, Washington. 

The Census of Canada: Bulletin No. 2. 
Agriculture, Ottawa, Canada. 


The Department of 
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ABOUT BOOKS AND PERIODICALS. 





Wiru the number for October 31 the COMMERCIAL AND 
FINANCIAL CHRONICLE, of New York, issued a supplement of 
184 pages, giving a list of State, county and city debts through- 
out the United States. This is, we believe, the only com- 
pendium of the kind ever attempted, and its great value to 
bankers and investors is apparent. It gives in case of each 
State and municipality the population, resources and debt, with 
a brief statement showing rates of interest, dates of maturity of 
bonds and similar matters. 


The first article in the OVERLAND MonTHLY for November is 
on Libraries and Librarians of the Pacific Coast. Other papers 
are on California Horse Farms ; Administration of Law and 
Practical Education. There are several very entertaining 
stories and sketches, and also a bit of political history in the 
article on Gwin and Seward. This magazine is always read- 
able, and is, moreover, valuable to all who want to know some- 
thing of the Pacific Coast and its doings. 


In the EcLEcTIC MAGAZINE for November perhaps the most 
interesting articles are the second part of Mr. Marray’s paper 
on Australia, from the Contemporary Review, and Professor 
Geffcken’s on Russia, from the Mew Review. Other articles 
are given from the National Review, the Westminster Review, 
the Saturday Review, the Fortnightly Review, Macmillan's, the 
Cornhill and other English periodicals. 


The fire in which its office was destroyed has not injured 
GOLDTHWAITE’S GEOGRAPHICAL MAGAZINE, for the November 
number is an excellent one. Among the subjects treated are 
the New Jersey Geological Survey ; a New Plan for Reaching 
the North Pole; the Peary Expedition to North Greenland ; 
the Entrance to New York Harbor ; the Ox-bows of the Mis- 
sissippi, and the International Geological Congress. This 
magazine is by no means entirely technical, nor is it for teach- 
ers only ; nearly all its articles are interesting to the general 
reader, and many of them contain valuable information not 
likely to be found elsewhere. 


Among the papers in the PopuLtAr SciENCE MONTHLY for 
December that will attract attention are those by P. D. Ross 
on Type Casting Machines, and on the rise of the Pottery In- 
dustry in the United States, by Edwin A. Barber. An extinct 
volcano in Connecticut is described by Professor W. M. Davis, 
and there are several other valuable articles, 


A new catalogue recently issued by GOLDTHWAITE’s GEO- 
GRAPHICAL EXCHANGE, No. 113 Nassau Street, New York, gives 
a long list of geographical appliances, maps, charts and works 
on geography. It would be hard to find a fuller or more com- 
plete list. The Exchange is now well established, and a visit 
will repay any one desiring to see a complete collection, 





538 


THE RAILROAD AND 





[December, 1891. 








Among the books in preparation, by John Wiley & Sons, New 
York, is Part 3 of Professor Mansfield Merriman’s treatise on 
Roors AND Bripces. This part treats of BripDGE DssiGns 
and will soon be issued. 


The December number of Scr1BNER’s MAGAZINE is a holiday 
number and is chietly devoted to stories and sketches. A series 
of articles on New Mexico is begun; they are handsomely il- 
lustrated. 


The Smythe, Britton & Poore Company, Salt Lake City, 





Heavens. Among the other contributors are David A. Wells, 
Professor Funck-Brentano and Dr. Garland. This magazine 
retains always its independent and aggressive character, and is 
sure to have something well worth reading. 


A very useful work is the ELECTRICAL TRADtS DIRECTORY, 
which is issued each year by the London Ziecirician. The pub- 
lishers wish to make it a complete list of electricians through- 
out the world, and will be much pleased to receive any informa- 
tion sent them. The book is published in January of each 
year. 





'‘ FOUR-WHEELED,; SWITCHING, LOCOMOTIVE. 
BUILT BY THE PITTSBURGH LOCOMOTIVE WORKS. 


Utah, has in press] IRRIGATION CANALS AND OTHER IRRIGA- 
TION Works, by P. J. Flynn, C.E., which will be the most 
comprehensive work on this subject yet issued. Mr. Flynn has 
been a resident of Southern California for a number of years, 
and is considered an authority on this subject. 


In the number of HARpER’s WEEKLY for October 24 there is 
a history of the Street Car, accompanied by many illustrations. 
The number for October 31 gives an account of the methods 
adopted in the high buildings of Chicago, with views of several 
of those buildings. In the number for November 8 there is a 
description of the cruiser Baltimore, with illustrations ; articles 
on the Defenses of New York, and on Coal and Guns in the 
Navy ; a paper on the Military Riding Schools of Germany, 
and a view and description of the new Pennsylvania Railroad 
Station in Jersey City. 


In the November number of the ENGINEERING MAGAZINE 
Mr, Edward Atkinson writes of the lessons to be drawn from 
the Park Place Disaster. Other articles are on the World’s 
Fair Buildings ; the Perils of Coal Mining ; Armored War- 
ships ; Chinese Silver Mining ; the Manchester Ship Canal ; 
Pumping Stations ; Museum Building and Arrangement ; and 
Building Laws. 


The last number of the PRocEEDINGS of the United States 
Naval Institute is given up to the new Navy Instructions for 
Infantry and Artillery, which are here printed in full. 


The ARENA for December has articles by Camille Flamma- 
rion, the French Astronomer, on Recent Discoveries in the 





The National Guard of Californiafis the subject of the mili- 
tary article in OUTING ‘or November. Other notable articles 
are Mr. Shinn’s on Western Trappers, Mr. Page’s on Fox 
Hunting in the Hudson Highlands, and Walter Camp’s on 
Football ; but there are several others which ought not to be 
passed over. 
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A FOUR-WHEELED SWITCHING LOCOMOTIVE. 





THE accompanying illustration, from a photograph, 
shows a switching engine recently built by the Pittsburgh 
Locomotive Works for use in the yards of Carnegie, 
Phipps & Company, in Pittsburgh—a compact and well- 
designed machine for the purposes for which it is intend- 
ed. As will be seen from the engraving, it is a four-wheel 
engine of the ordinary type, with a saddle tank and with 
the entire weight upon the driving-wheels. 

This engine has cylinders 14 in, in diameter, with 22-in. 
stroke ; the driving-wheels are 43 in. in diameter, and are 
spaced 6 ft. apart between centers. With a total wheel 
base of only 6 ft. it will be seen that the engine will take 
very sharp curves, and is well adapted for the service 
usually found in a yard of this kind, which is rather trying. 

The tank, which is carried over the boiler as noted, will 
hold 750 gallons of water, and the fuel-box has a capacity 
of 30 cubic feet. The total weight of the engine in work- 
ing order, with tank and fuel-box full, is 63,000 lbs., mak- 
ing a weight of 15,750 lbs. per wheel. 

This engine may be compared in general design with 
the switching engine of the Boston & Albany Railroad, 
which was illustrated in the November number of the 
JOURNAL. That engine was somewhat larger in size, but 
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weighed — little more than the one now shown, as it 
was provided with a separate tender. 
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CAR-HEATER PATENTS. 








To the Editor of The Railroad and Engineering Journal; 


THE success of the appliances of the Consolidated Car- 
Heating Company has been so great that several manu- 
facturers of more or less reputation have not hesitated to 
pirate our inventions, The Consolidated Company desires 
to warn railroad companies of these infringements, and 
thus to acquit itself of the obligation to give such notice. 
A flagrant violation of the Sewall coupler patents at the 
present time is especially noticed, where all the essential 
features are appropriated or closely imitated, while the 
unsuccessful attempt is made to evade the patents. The 
imitation is complicated and defective. 

Another conspicuous instance is the placing of steam 
drums upon the cross-over pipes, which violates the well- 
protected invention of the Consolidated Company. 

This Company will prosecute all such infringers of its 
patents and all those who use such infringements, while 
assuring railway companies of its indisposition to trouble 
them in such matters any more than is absolutely neces- 
sary for proper self-protection. 

THE CONSOLIDATED CAR-HEATING COMPANY, 
By WILLIAM G. RICE, 
Vice-President, 
ALBANY, N. Y., October 28, 1891. 
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TRIAL OF THE “CINCINNATI.” 


THE new ferry-boat Cincinnati, the launch of which 
was described in the JOURNAL for June last, is now com- 
pleted and ready for service, and was given a trial trip on 
November 7. A number of invited guests were there, in- 
cluding railroad and ferry officers, steamboat men and 
others. The boat made a short trip down the Bay, run- 
ning up the East River for a short distance, and then up 
the Hudson as far as Yonkers, and the trip was much en- 
joyed by the Company's guests, as was also the very ex- 
cellent lunch which was served on board. 

The new ferry-boat, which is intended for the Pennsyl- 
vania Railroad line between New York and Jersey City, 
differs from the ordinary type of ferry-boat employed on 
the waters around New York in two respects. Instead of 
paddle-wheels she has two screws, one at each end, fol- 
lowing, in this respect, the example set in the Bergen of 
the Hoboken Ferry. She has also an upper cabin, which 
is a new departure begun by the Pennsylvania Company. 
The fitting and furnishing of the boat is very handsome, 
though free from an excess of decoration. 

The use of the upper deck increases the passenger space 
very largely ; there was also a special reason for it in the 
new elevated station which the Company is now building 
in Jersey City. Passengers will be able to pass from this 
directly to the upper deck of the ferry-boat, and will not 
have to descend until they have reached the New York 
side and crossed West Street on the new bridge built by 
the Company. 

The upper cabin is one spacious saloon, 87 ft. long and 
38 ft. wide, and is on a level with these stations. The 
walls and ceilings are finished in delicate pink tints, re- 
lieved with aluminum leaf; the electric lights are placed 
on silvered brackets with opalescent shades around the 
sides, with two large iridescent electroliers opposite the 
landing of the stairs. The floor is handsomely carpeted. 
The a seats are fitted with bent wood seat arms 
secured by silvered fittings. This cabin has a seating 
capacity for 166 persons. The stairs to the lower cabins 
are inclosed with leaded glass partitions of handsome de- 
sign. 

The two lower cabins are each 144 ft. long and 15 ft. 
wide. The adoption of the screw propeller gives an unob- 
structed view of the entire cabin, due S aiantin mahogany 
stairs being the grand central feature. These cabins are 
decorated in light pearl-gray tints, with papier-mache fes- 
toons on the frieze, and roughened canvas panels relieved 
with aluminum leaf, producing a most harmonious effect. 















The floors are entirely covered with mosaic tiling, and the 
central domes over the stairs leading to the upper saloon 
are lighted by leaded glass. 

Mahogany seats, similar in design to those in the upper 
saloon, afford a seating capacity for 304 persons. The 
electric lights, which are arranged along the sides of the 
cabins, are of the same style and finish as those in the 
upper saloon, with the exception of around the stairways, 
where they are in clusters ; the total number of lights in 
all the cabins is 112, making it one of the most bril iantly 
lighted boats in ferry service. 

All the cabins are heated and ventilated by the Sturte- 
vant system, by which the entire volume of air is renewed 
every five minutes. Thesupply of fresh air is drawn down 
an air duct 38 in. in diameter from above the upper deck, 
passed through a heater, which brings it up to the desired 
temperature, and delivered into the cabins near the ceil- 
ings at a pressure which forces the foul air through ven- 
tilators located under the seats, which are connected by 
ventilating ducts with registers opening into the team 
gangway. The temperature is governed by electro-ther- 
mostats which control the valves that regulate the hot and 
cold air supply at the heater, thereby maintaining a uni- 
form temperature, 

The joiner work was built by the firm of John E, Hoff- 
mire & Sons from plans furnished by the architects, Fur- 
ness, Evans & Company, of Philadelphia. 

The hull is of iron, and was built by the Samuel L. 
Moore & Sons Company, at Elizabethport, N. J. It has 
five complete transverse and two longitudinal bulkheads 
extending between the collision bulkheads at either end, 
making in all 14 water-tight compartments. The deck 
beams are of iron and are covered with iron plates, and 
the housing around the engines amidships, which extends 
above the hurricane deck, is also of iron, making the boat 
proof against any fire which might originate around the 
boiler or in the hull. AjJl the floors and platforms in the 
hull are of iron, no wood being used below decks except 
the insulating strips for the electric light wires. The 
principal dimensions are: Length over guards, 206 ft. ; 
length of hull, 200 ft. ; beam over guards, 65 ft. ; beam of 
hull, 46ft. ; depth from deck to keel, 17 ft. ; draft, 10 ft. 
10 in. ; displacement, 890 tons. 

The boat has two Williamson steering engines of a type 
originally designed for this Company, and first placed in 
service on the ferry-boat Chicago five years ago. These 
engines are placed in the hull almost directly under the 
pilot-house, which gives direct connection from the steer- 
ing wheels to the engine and uniform leads for the tiller 
rope. There is attached to the bell gear a specially de- 
signed indicator connected with the engine-room, which 
shows the engineer from which pilot-house the signals are 
being given. This is arranged so that the handles con- 
nected with the indicator have to be raised before the pilot 
can ring the go-ahead bell, thus preventing any mistake 
on his part. There is also a dial in front of the pilot, 
showing the direction in which the engines are working, 
so that he will always know whether his signals are being 
answered promptly. 

The motive power is furnished by two steeple compound 
engines, each having cylinders 18 in. and 36 in, in diame- 
ter and 26 in. stroke. These engines were designed and 
constructed at the Pennsylvania Railroad shops in Hos 
boken, and are fitted with Canfield’s balanced piston valve, 
This valve was described and illustrated in the JOURNAL 
for August last. The valves are driven by an adaptation 
of the Marshall radial gear, and on the trial trip appeared 
to work with great smoothness and precision. 

The shafts are coupled between the two engines so that 
in case of accident to either engine or line of shafting, 
they can be disconnected and used independently. The 
shaft extends the entire length of the boat, with sectional 

ropeller wheels at each end ; these wheels are 8 ft. 9 
in. diameter and 13 ft. 6 in. pitch and work together in 
either direction. At 120 lbs. steam pressure and 106 revo- 
lutions a minute these engines have developed 1,016 indi- 
cated H.P., giving a speed of 14 miles per hour. 

The condenser is detached from the main engines and 
has independent air and circulating pumps. A grease 
extractor is ‘connected with the exhaust pipes from the 
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various™engines to prevent the oil used in lubricating the 
cylinders passing with the feed water into the boilers, In 
a separate compartment adjoining the engine-room are 
situated the heating and ventilating apparatus, an incan- 
descent electric light plant of 200 lights capacity of 16 can- 
dle power each, and also one of the steam-steering en- 

ines, In addition to this large electric light plant there 
is one of 35-light capacity in the engine-room, which is 
connected by a special circuit to all the signal lamps and 
to a number of the cabin lights to be used in case of acci- 
dent to the larger plant. 

In another compartment situated to the right of the en- 
gineer as he stands on the working platform is the boiler- 
room, in which are two tubular boilers built of steel ; each 
boiler is 10 ft. in diameter, Io ft. long, and has 49 square 
feet of grate surface and 1,750 square feet of heating 
surface. There is, in addition, a donkey boiler 42 in. 
diameter and 6 ft. 9 in. in height ; a circulating apparatus 
is fitted in connection with this boiler by which a uniform 
temperature is maintained throughout the main boilers 
while steam is being raised. At the rear of the boilers is 
another compartment in which is located the other steam- 
steering engine and a fresh water tank. 
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THE BORDENTOWN MONUMENT. 





AN interesting ceremony took place at Bordentown, 
N. J., on November 12, when the monument which the 
Pennsylvania Railroad recently completed there to com- 
memorate the first laying of track in New Jersey was dedi- 
cated. The first track on the Camden & Amboy Railroad 
was laid near Bordentown in the summer of 1831, and the 
old locomotive John Bull, which had been purchased for 
the road in England by Mr. John Stevens, was put upon 
the track in that year. Two passenger cars were built, and 
the first passenger train over the new track, which was 
then completed somewhat less than a mile, was run on 
November 12, 1831, conveying the members of the New 
Jersey Legislature, who had been brought down from 
Trenton for the purpose of convincing them that the opera- 
tion of a railroad by steam was feasible. 

The monument was thus dedicated on the 6oth anni- 
versary of the running of the first train, which seemed a 
bic?! fitting opportunity. 

he erection of such a memorial was first suggested by 
Mr. J. Elfreth Watkins, who is now Curator of the Trans- 
rtation Department of the National Museum at Wash- 
ington, but was formerly employed on the Pennsylvania 
Railroad as a Civil Engineer. The plan was cordially ap- 
proved and taken up by the officers of the company, and 
the monument was erected under the immediate supervi- 
sion of Mr, J. T. Richards, the Assistant Chief Engineer. 

The monument itself, the general form of which is shown 
in the accompanying sketch, consists of a block of rock- 
faced granite 5 ft. square and 6 ft. in height. On the face 
of this block, which is toward the track, is a bronze plate, 
on which is a representation of the first train, with an ap- 
propriate inscription, which is given below : 





First MOVEMENT BY STEAM ON A RAILROAD IN THE STATE OF NEW 
Jersey, NovemBer 12, 1831, BY THE ORIGINAL Locomotive ‘“ JOHN 
BULL,” NOW DEPOSITED IN THE UNITED States NATIONAL MUSEUM AT 
WASHINGTON. THE FIRST PIECE OF RAILROAD TRACK IN NEW JERSEY 
WAS LAID BY THE CAMDEN & AmBoy RaILroaD CoMPANY BETWEEN 
THIS POINT AND THE STONE THREE THOUSAND FIVE HUNDRED FEET EAST- 
WARD IN 1831. 











It may be mentioned here that this first track was made 
of T rails of the form devised by Mr. John Stevens, and 





rolled for him in England, containing the germ of the form 
of rail which is now universally used in this country, and 
that these rails were laid upon blocks of stone bedded in 
the ground, the rails being held in place by spikes driven 
into wooden blocks inserted in holes in the stone. 

The granite block composing the main part of the monu- 
ment stands upon a pedestal some 3 ft. in height and 
octagonal in its general form. This is built of a number 
of the original stones used in place of ties, as described 
above, an upon the top of it and surrounding the base of 
the block is a ring composed of two of the old rails which 
had been preserved in the res at Bordentown, joined 
together by some of the original joints, and resting upon 
a number of the old stone blocks which are placed at about 
the distance apart which they were usually placed in the 
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THE BORDENTOWN MONUMENT. 


track. These relics were carefully gathered up—princi- 
pally from the neighborhood of Bordentown and the old 
shops there—and are well authenticated, giving the monu- 


ment peculiar interest. It may be noted here that as the 
Stevens rail was really the original of our present form of 
rail, so the clip joint which he used contains the germ of 
the modern fish-plate. 

As noted in the inscription, the monument is placed at 
the western end of the track which was then laid. This 
track extended 3,500 ft. eastward, and the other end is 
marked by a plain granite post 5 ft. in height above the 
ground. 

The ceremonies at the dedication of the monument were 
simple and impressive. A number of guests were brought 
by special train from Philadelphia, Trenton and other 
places, including, it was stated, one gentleman who rode 
upon the first train at the original trial trip in 1831. Mr. 
Isaac Dripps, who was afterward Master Mechanic of the 
Pennsylvania Railroad, was the engineer of the first train, 
and had been previously engaged in putting together the 
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old locomotive John Bull when it arrived from England. 
He is still alive and a resident of Philadelphia, but was, 
unfortunately, unable to come. A platform for the con- 
venience of guests and speakers had been arranged along- 
side of the track, and General Stryker, Vice-President of 
the New Jersey Historical Society, was called upon to 
preside. With a few well-chosen words he introduced 
Mr. J. T. Richards, under whose charge, as above noted, 
the monument was built, who made a brief address, recit- 
ing the circumstances under which the monument was 
built, and transferring it to the custody of the United New 
Jersey Railroad & Canal Company. An address of ac- 
ceptance on the part of that company by Mr. F. Wolcott 
Jackson, General Superintendent of the United Railroads 
of New Jersey Division, and then the main address of the 
day was made by Mr. Watkins. It was historical in its 
nature, giving an account of the organization of the Cam- 
den & Amboy Company, the difficulties which attended 
the first construction of the road, and its subsequent his- 
tory, and referred at considerable length to the very im- 
portant _ taken by Mr. John Stevens and his sons in 
the building of the road and the designing of its substruc- 
ture and rolling stock, It was exceedingly interesting in 
its nature, and we regret very much that space prevents 
us from reproducing it in full. 

It is hoped that the good example thus set out at Borden- 
town will be followed elsewhere, and that memorials com- 
memorating the prominent events of our railroad history 
may be erected elsewhere. The Bordentown monument 
is simple and tasteful and well adapted to the surround- 
ings and circumstances, and it is solid enough to remain 
there to notify travelers for generations to come. 
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LYNN HAVEN BAY AS A HARBOR OF REFUGE. 








E: \By LIEUTENANT HENRY H.. BARROLL, U: S. N, 





THE geographical position of Cape Henry and its vicin- 

ity makes it highly desirable that there should here be con- 
structed a harbor to allow refuge in threatening or in 
stormy weather to the shipping that may be either enter- 
ing or departing from Chesapeake Bay, as well as to those 
vessels passing up and down this portion of the coast. 
* Cape Hatteras may well be considered the most danger- 
ous point on the Atlantic coast of the United States. Sev- 
eral causes combine to make this locality a dangerous one 
to navigators, 

From Cape Henry, the lower of the two points marking 
the entrance to Chesapeake Bay, the coast-line runs about 
south-southeast, for a distance of 100 miles, to Cape Hat- 
teras. From Hatteras southward, as far as Fernandina, a 
distance of some 400 miles, the general trend of the coast 
is about southwest. 


The line of direction of this southern portion of the coast 


has also determined the direction of the Gulf Stream. The 
shore-line has been much worn by the action of the 
waves, forming three marked indentations, known as 
Long, Onslow and Raleigh Bays, and just at the northern 
extremity of the last-mentioned indentation, and at the 
apex of the angle formed by the two lines of coast, is Cape 
Hatteras, a low, sandy point, scarcely visible even under 
most favorable conditions of weather, at a distance of six 
or eight miles, while dangerous and constantly changing 
shoals of hard sand stretch out to seaward fully 10 miles 
from the shore-line. 

: Here the Gulf Stream, transporting immense volumes of 
tropically heated water, and which is constantly communi- 
cating its warmth to the air above its surface, meets the 
cold Arctic or Counter Current, which flows along the 
upper Atlantic coast, and also encounters the cold air- 
walls, or atmospheric waves, sweeping from our northwest 
territory. 

In recent years careful surveys, deep-sea soundings and 
temperatures taken with self-registering thermometers 
have accurately defined the limits of this great ocean cur- 
rent. At Hatteras the warm tropic river, flowing through 
its bed of colder waters, is breasted off to the northeast, 
but not until it has forced itself to within less than 40 miles 





of the coast ; while in the latitude of the Delaware capes 
the outer cold wall forming its western bank is more than 
300 miles further to the eastward. 

It is almost impossible to realize the magnitude of this 
immense stream—one of the greatest arteries in that won- 
derful system of the ocean’s circulation, At Cape Hat- 
teras it has a width of about 100 miles and a depth of 600 
ft., and flows at the rate of from 35 to 50 miles a day. 
These figures serve to illustrate the tremendous force that 
is constantly being brought to bear day and night against 
the apparently insignificant sand point, which, neverthe- 
less, steadily deflects and determines the course of this 
mighty river of the sea. 

The violent revolving storms which we now denominate 
cyclones, and which have their origin in meteorological 
disturbances occurring to the eastward of or in the vicinity 
ot Barbados, sweep northward, the center of the storm 
generally describing a parabolic curve in its passage 
northward. 

These gales are most liable to be disastrous to shipping 
when the vessel’s position with regard to the storm’s cen- 
ter is not accurately known. Modern science has demon- 
strated that these meteors can be made of service to navi- 
gation rather than the reverse, provided that the navigator 
carefully avoids what is now well known to be the danger- 
ous semicircle of thestorm. But unfortunately the storm’s 
center, moving northward, as before stated, approximately 
on a parabolic curve, has a tendency to recurve or to 
pass from the northwest arm to the northeast arm of the 
parabola, returning, as it were, with redoubled force 
upon vessels that were previous to this well clear of the 
dangerous semicircle, 

The majority of these tropical gales recurve between 
the limits of. latitude 23° north and latitude 33° north. 
Cape Hatteras lies in about 35° north, and therefore dur- 
ing the progress of a cyclone vessels in the vicinity of this 
cape are always subjected to the dangerous sudden shift- 
ing in direction of the wind, and to the confused, irregu- 
lar sea that such recurving produces. 

Another feature that complicates the passage of Cape 
Hatteras, especially to vessels coming from the southward 
or the eastward, is the fact that here, owing to the ex- 
tremely irregular profile of the ocean’s bottom, the sailor, 
when approaching the shore, can derive little knowledge 
from the use of the lead. Coasting vessels can, to a cer- 
tain extent, be assisted by frequent soundings, when round- 
ing Hatteras from the northward, but when approaching 
from seaward—say from a direction southeast of the cape 
—the lead is practically useless. 

Vessels arriving upon that stretch of our coast lying be- 
tween Cape Henry and New York will find that the depth 
of water shoals with comparative regularity—an important 
factor in navigation, Eastward of Cape Henry the 


50-fathom curve will be found at a distance of 65 miles. 


from shore, and eastward of Barnegat the same depth is 
found at 75 miles, while it is impossible to get within 80 
miles of Sandy Hook lightship before having first gotten 
into less than 50 fathoms. 

On the other hand, at Cape Hatteras the 50-fathom 
curve approaches to within 15 miles of the shore-line and 
to within*7 miles of the Outer Diamond, a dangerous shoal, 
over which there are, in some places, only 5 ft. and 8 ft. 
of water. Ten miles from Cape Hatteras there are shoal 
spots having only 18 and 20 ft. of water. Ata distance of 
20 miles there is 100 fathoms, and at 30 miles a depth of 
1,650 fathoms is reached. The irregular nature of the 
bottom here is well illustrated by the accompanying map, 
which is a reproduction of a part of a United States Coast 
Survey chart. 

These causes combine to produce at Cape Hatteras most 
disastrous effects upon shipping either during the | eed 
tropical gales or in the lesser and more localized disturb- 
ances, which can here always cause great damage to ves- 
sels subjected to their influences. 

Thus early in life does the seafaring man learn to have 
a wholesome respect for Old Hatteras, whose white, hard 
sand beach represents the tombstone of many a gallant 
mariner. 

“* If the Bermudas let you pass, 
Then look out for Hatteras.” 
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This distich is well knowntothe mariner. It represents to 
him the experience of ages, extending from the obliteration 
of the prosperous and happy little Jamaican city of Savana 
la Mar, in 1780, or the scattering and wrecking of Rodney’s 
fleet in 1782, when go vessels were lost and 3,000 seamen 
drowned, to the more recent March blizzard of 1888, or the 
recent wholesale destruction wrought upon the island of 
Martinique by the cyclone of August, 1891. 

In order to guard against the many dangers that in this 
locality beset the sailor's pathway, the United States Gov- 
ernment has ever been striving to place and keep here 
good, reliable aids to navigation. 

For years attempts were made to keep tie shoals 
marked by large iron buoys; but although these were 
moored with the heaviest class of chains and anchors, they 
were constantly being torn away by the powerful sea that 
here breaks during gales of winds. Along the stretch of 
beach extending from Hatteras to Cape Henry are 21 life- 
Saving stations, spaced at distances of only about five 
miles from each other. The main light at Cape Hatteras 
is shown from a huge tower IgI ft. above the level of the 
sea. It 1s a powerful, first-order light, and is visible to a 
distance of 20 miles. Another smaller lighthouse, built 
close to the extreme point of the cape, throws another 
gleam over the outlying shoals, and in addition there is 
now under course of construction on the Outer Diamond 
an enormous lighthouse, whose cost is to be $500,000. 

Surely the United States cannot be accused of neglect- 
ing to advance the interests of her commerce when we see 
her spend half a million dollars in order that the faint 
glimmering speck which guides the mariner by night shall 
be shown from a spot some eight or nine miles further to 
the seaward of this treacherous sand point. 

Yet notwithstanding all the care thus taken and all the 
money thus spent, the mariner can never depend upon the 
assistance here provided for him. He may even be ap- 
proaching the coast in broad daylight, with favoring wind 
and with perfectly clear weather, when a chilly wave of air 
from the northwest meets the warmer atmosphere above 
the Gulf Stream, and his vessel is soon enveloped in a 
dense fog-bank, and he must continue his way in danger 
and uncertainty. 

To vessels that have encountered damage at sea, it is of 
utmost importance that there may be close at hand some 
port where repairs can be made. Inthe history of the sea 
too. often has it been the case that after having success- 
fully combated the fury of the fiercest gale, a noble ship 
has been forced to succumb to a lesser storm, brought to 
bear upon a broken, dismantled vessel, whose weary 
crew, after their hard-earned victory, were unable to cope 
with the lesser foe. 

Owing to the direction in which the Gulf Stream flows, 
vessels that have been disabled anywhere in the neighbor- 
hood. of this locality find themselves, in ‘‘ clearing-up 
weather,’’ to be to the northward of Cape Hatteras ; and, 
therefore, it is very desirable to have immediately north of 
this point some convenient and well-sheltered port for 
which disabled vessels may steer. 

Vessels leaving Boston, New York and other northern 
ports, and bound southward, can always find safe anchor- 
age behind the Delaware Breakwater from gales of any 
nature, and can venture forth and pursue their voyage as 
soon as the position of the storm’s center indicates that 
their course no longer lies through its dangerous semi- 
circle, 

But after leaving Delaware Breakwater the next protec- 
tion for vessels of draft of 8 ft. and over is only to be found 
in some sheltered port in Chesapeake Bay. Lynn Haven, 
an open roadstead just to the westward of Cape Henry, 
furnishes to vessels protection against southerly winds ; 
but owing to the exposed nature of this roadstead to the 
northward, it is at present but a doubtful shelter, since in 
the case of a revolving storm the shifting in direction of 

the wind would leave the vessel on a lee shore with a 
sweep of the entire Chesapeake Bay to roll in asea of such 
magnitude that she could not safely ride at anchor be- 
fore it. 

The only safe course in such a case would be to con- 
tinue to Hampton Roads, passing through the narrow 

gateway at Fort Monroe, and anchor where there is shel- 
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ter from all directions. But this necessitates the sailing 
of a further distance of some 20 miles—a track which the 
vessel must also retrace in order to get once more upon 
the sailing line to her destination. Freights are low, 
competition is sharp, and owners of vessels are exacting, 
and therefore the master, even with all indications of an 
approaching gale, will sometimes hesitate to add to the 
security of his vessel by sailing this additional 40 miles. 

If his vessel is bound southward he has probably had 
comparatively fair weather since leaving the vicinity of the 
Delaware Breakwater, 100 miles to the northward. He 
argues with himself that it is only an equal distance fur- 
ther south to round Cape Hatteras; and he generally de- 
cides to ‘‘ chance it on the course to the port”’ rather than 
to make a harbor at the expense of so much time and 
trouble. 

Perhaps all goes well; and after two or three days’ 
buffeting he weathers the gale, and saves on his voyage 
the 40 extra miles to Hampton Roads and back. Perhaps 
all does not go well; and then the bones of his staunch 
vessel go to add to the litter on the wreck-strewn beach 
from Hatteras to Nag’s Head. 

In some cases the master makes a compromise, and 
takes an anchorage in the open roadstead at Lynn Haven, 
trusting to his ability to get under way at the first sign of 
a change in the direction of the wind ; but this, although 
sometimes made necessary, owing to stress of circum- 
stances, is not a wise proceeding. 

These considerations illustrate how much the immense 
commerce of Chesapeake Bay and its numerous tributary 
rivers would be enhanced by the building of a breakwater 
here, just inside the entrance to the bay.. There would 
then be here provided a safe and convenient harbor only 
100 miles distant from Cape Hatteras, and also at the final 
point of leaving the more sheltered Chesapeake Bay for the 
great ocean itself. 

Within the last few years there has been established be- 
tween Chesapeake Bay and northern ports a system of 
transportation by barges, several of which will proceed to 
sea in tow of asingle tug. This class of transportation 
has now assumed such great proportions that its necessi- 
ties should not be overlooked, and a.secure harbor just 
inside of Cape Henry would be of vital importance to this 
class of vessels, 

In many cases vessels would use this harbor in passing, 
merely coming here to report for orders or to send in- 
formation to their owners. At Cape Henry is located a 
sea coast signal and telegraph station, and vessels could 
thus report their arrival, and receive instructions where to 
proceed. Little’ time would be lost by even passing ves- 
sels, were they to make a harbor here in anticipation of 
heavy weather ; while perhaps to a sailing vessel the time 
required to reach the secure anchorage in Hampton Roads 
would be represented by the better portion of a day. 

It would be difficult to estimate the saving of lite and 
‘property by the establishment of a harbor of refuge at this 
place. Thousands of lives and millions of dollars’ worth 
of property are daily passing through this great artery of 
our commerce. It has been estimated that that portion of 
the commerce that passes through Hampton Roads is 
equal to that which ascends to the city of Baltimore. To 
this must be added the traffic of the numerous tributary 
streams, the York, Rappahannock, Potomac, Patapsco, 
etc., their shores lined with prosperous cities and thriving 
towns. 

The late wonderful development of the South under the 
last few years of heavy crops and a great influx of North- 
ern capital seeking investment has been nowhere more 
marked than here at the southern gateway to the ocean. 
Urged on by the prosperity of the territory to the south 
and west, Virginia’s seaports, all of which are situated on 
Chesapeake Bay, have been taxed to their utmost to receive 
and trans-ship the produce that is being constantly crowd- 
ed here to meet water transportation. 

The great coal mines of the western part of Virginia, 
pouring their steady stream of rich bituminous coal into 
the grand harbor of Hampton Roads, constantly demand 
additional wharves and piers for the handling of their ever- 
increasing output. In 1886 the coal shipments from one 
of these piers—Lambert’s Point—aggregated 504,000 tons, 
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In 1890 the shipments aggregated 1,250,000 tons, In 1878 
the estimate made of the value of the oyster trade of Nor- 
folk was $350,000 ; in 1890 this trade gave employment to 
18,864 persons, and was valued at $3,124,444. 

The waters of Chesapeake Bay teem with every variety 
of fish, and its shores are under almost close cultivation in 
the raising of vegetables fornorthern markets. Each day 
thousands of craft, from the ocean steamer to the diminu- 
tive oyster pungy, are cleaving its waters in the pursuit of 
a livelihood, and the extent to which this grand body of 
water contributes to the support of the surrounding mari- 
time community is inestimable. 

To all these would a harbor here at the entrance to the 
great bay be of advantage. A list of the vessels that have 
in the last few years gone ashore on this portion of the 
coast, and yet inside of the protection as now afforded by 
the capes, shows the amount ef havoc that is each year 
wrought on account of a want of sufficient protection at 
this place. 


VESSELS REPORTED AS ASHORE, OR SUNK, BETWEEN CAPE HENRY 
AND SEWALL POINT, VA, 

February 8, 1886: A two-masted schooner sunk W. N. W. of 
Cape Henry ; schooner Anthea Godfrey sunk in Lynn Haven 
Bay. (Afterward blown up by U. S. engineers.) 

December 9, 1886 : A tug-boat ashore on Cape Henry. 

November 2, 1887: Schooner Wallace J. Boyd ashore on 
Sewall Point; American schooner William 7. Phelps ashore 
on Willoughby Spit ; American schooner Carrie Holmes ashore 
at Cape Henry ; American schooner J/ary D. Cranmer ashore 
at Cape Henry ; British bark A/aéama ashore at Ocean View ; 
American schooner Z/ias Moore ashore 3 miles east of Ocean 
View ; brig. (nationality unknown) ashore at same place ; Brit- 
ish bark Harvester ashore at the same place. 

December 30, 1887: American schooner Catharine W. May 
sunk in 10 fathoms 123% miles W. % N. of Cape Henry. 

January 2, 1888; Steam yacht Mohican ashore on Willough- 
by Spit. 

February 16, 1888; American schooner Maud Seward ashore 
on Willoughby Flats. 

February 27, 1888: American schooner Alfred E. Smyrk 
sunk while at anchor two miles east of Thimble Light. 

March 13, 1888: A large three-masted schooner sunk in 
5% fathoms south of Thimble Light, a few miles east of Fort 
Monroe. 

March. 18, 1889: American bark Z. ZL. Pettingill, just re- 
turned from Asia, sunk a few. miles northwest of Cape Henry, 
and all on board perished. (This vessel had for several years 
weathered gales in all parts of the world, only to founder at her 
anchors at this home port.) 

April 9, 1889: American schooner Charles P. Sinnickson 
totally wrecked at Ocean View. 

October 25, 1889: General Harrison, rig unknown, ashore 3 
miles north and west of Cape Henry ; American schooner Rover 
ashore 3 miles east of Ocean View. 


It would be unnecessary to continue the list, which is 
constantly being added to in a more or less rapid degree 
according to the season of the year. The most noticeable 
feature of the above list is the disaster following the 
cyclone of October 13 to October 23, 1887. In later years 
vessel captains have become more wary of trusting to the 
insufficient shelter afforded by the present roadstead of 
Lynn Haven. 

The cyclone of October 13-23 is plotted as follows : 

October 13, about 300 miles south of Havana, 

October 14, center about 50 miles north of Campeche. 

October 17, center 100 miles south of Galveston. 

October 19, center 50 miles south of Mobile. 

October 20, center about 75 miles west of Hatteras. 

October 21, center about 75 miles east of Boston. 

October 23, center about 50 miles north of St. Johns, 
Newfoundland. 

There was plenty of time for the approach of this storm 
to have been signaled to vessels passing along our coast, 
and no doubt this was done at every signal station along 
the coast. Probably hundreds of vessels remained in har- 
bor owing to the fact of its approach having been signaled, 
yet those vessels of the above list mentioned under the 
date of November 2 were undoubtedly attempting to get 
an anchorage inside of Hampton Roads, or had taken 
anchorage at Lynn Haven, and upon the approach of the 
storm's center in this locality were driven ashore; and a 









week later this portion of the coast is shown to be literally 
lined with stranded vessels. 

A record of disaster such as the above speaks with no 
uncertain voice, Of all classes of investment, that of ship- 
ping represents probably the least wealth in proportion to 
the number of people who are its owners. Each small 
schooner is usually owned in part by the captain, and in 
some cases each member of the crew has an interest in 
the profits of the vessel. So, in such cases as that of 
November 2, 1887, when the report goes forth to Washing- 
ton of the eight vessels whose wrecks lined this stretch of 
coast, it represents not only the loss or detention of these 
vessels, but probably also the loss of many a bread-winner 
for those at home waiting with expectant eyes for the sail 
that is never to return. Not only the loss to the crew of 
their place, their occupation, their clothing, but also their 
share in the vessel's profits ; while those at home are beg- 
gared as much as are the stout men who have struggled 
through the breakers and gained the beach. 

The records of the Life-saving Service show that for the 
two years ending June 30, 1891, there occurred casualties 
to no less than 160 vessels between Cape Fear and Cape 
Henlopen. The estimated value of these vessels and the 
cargoes they carried was $3,404,485, of which the esti- 
mated sum lost was $1,146,890. There were aboard 
these vessels 1,116 persons, and it is gratifying -to note 
that, owing to the efficiency of our Life-saving Service, 
only 51 of these lives were lost. 

From these figures it would appear that there are every 
year risked on this dangerous coast a regiment of lives 
and nearly $3,500,000 of property, and while the exertions 
of the Life-saving Service reduced the loss of lives to less 
than 5 per cent. of those risked, such fortune does not 
befall the ships and their cargoes, since of this property 
more than 33 per cent. is lost. 


With regard to the feasibility of constructing a break- 
water here, it is well to first examine the locality, and see 
what Nature has already done in that respect, and then 
strive to assist rather than retard her efforts. 

By reference to the plate on the first page, a reproduction 
of a part of United States Coast Survey Chart No. 131, it 
will be seen that there is a well-defined channel lying 
close along the shore, almost as far to the westward as the 
hotel at Ocean View. To the northward of this littoral 
channel, and separating it from the Main Ship Channel 
into Hampton Roads, are a series of shoal banks making 
eastward from Willoughby Banks. Just to the northward 
of Lynn Haven Inlet, the opening to the river of that 
name, and lying about 134 miles off shore, is the last 
portion of this series of shoals—a small bank having only 
33% fathoms, while between this and the shore will be 
found as much as 5 fathoms of water. This clearly shows 
that the tendency of the littoral currents caused by the 
ebb and flow of the tide is to cut out the channel at the 
expense of piling up sand on the banks, This small shoal 
should be taken as the nucleus of a breakwater, and with 
a clear approach at each end there would be no difficulty 
experienced in keeping at all times a channel of at least 
20 ft. at lowest stage of the tide. The dotted line on the 
map shows approximately the location for the breakwater. 

The question of expense can easily be estimated, since 
it only consists in calculating the cost of the transportation 
and depositing of a sufficient amount of stone to form here 
a reef of large enough size to break the obnoxious seas 
from the northward. There would be no need of an ice- 
breaker, as in the case of the Delaware Breakwater ; and 
with each end of the breakwater lying in the general 
direction of the flow of the tidal currents, there would 
always be a good depth of water in the harbor. 

With the experience of the Delaware Breakwater our 
engineers would probably be able to greatly reduce the 
cost of a similar protection here at the mouth of the 
Chesapeake Bay; but even at a cost equal to that of the 
Delaware Harbor of Refuge, such expenditure would be 
well repaid. A government that can afford, as at Hat- 
teras, to expend a half million dollars to add to the safety of 
its sailors, can well afford also to expend an equal amount 
for a harbor of refuge at this, the point of all others on 
the Atlantic coast where such protection is needed, 
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A PORTABLE ELECTRIC LIGHTING PLANT. 





THE accompanying illustration, for which we are in- 
debted to the Electrical Engineer, shows an electric light- 
ing plant in use on the Cumberland Valley Railroad. It 
is described in the Engineer by Mr. C. S. Hull as follows : 

Having recently read of portable electric lighting as 
being a new scheme, I send you prints of a portable elec- 
tric light plant designed and built by me for the Cumber- 
land Valley Railroad, at the Chambersburg, Pa., shops, 


in 1883, and which has been in constant use up to date. 
The accompanying illustration explains the construction. 
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is now ripe for a nation’s thought. If Mr. Edison, too, 
can add to existing methods one by which low voltage 
may be used, it is cause for general congratulation, even 
though to many of us lowering voltage looks like a decided - 
step backward. Weare all gainers by every extension of 
the field, and in the long run not a cent less will be spent 
in railroad investment. Moreover, there is no evidence 
that existing methods or apparatus will be wiped out, even 
by the most revolutionary invention. Each new invention 
simply restricts other ways of reaching results to their 
strictly legitimate sphere of greatest profit and benefit ; 
and as far as electrical plant is concerned, the depreciation 
is generally so slight that, even in spite of the great ad- 
vances made, apparatus is still running with satisfaction 
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ELECTRIC LIGHT CAR FOR THE CUMBERLAND VALLEY RAILROAD. 


We use this plant for lighting at wrecks, and rent it for 
picnics, Camp-meetings and often for public lighting. The 
capacity of the plant is forty 2,000-candle-power and two 
65-candle-power incandescent series lamps. 

This plant consists of a fifteen 2,000-candle-power lamp 
dynamo, built by the Thomson-Houston Electric Com- 
pany, 1880, purchased by our Company in 1882 ; a twenty- 
five 2,000-candle-power lamp dynamo, spherical type, pur- 
chased in 1886, operated by a 35 H.P. vertical automatic 
engine and a 40 H.P. vertical submerged flue boiler, built 
by the Taylor Manufacturing Company, Chambersburg, 
Pa, The plant has given entire satisfaction. 
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MR. EDISON’S RAILROAD INVENTIONS. 








(From the Electrical Engineer.) 





Our columns contain this week the bitter protest of a 
peas gap against the various reports that have ap- 
peared in the newspapers with regard to some new work 
of Mr. Edison in electric railroads, It is a matter of fact 
that, as there stated, the effect of these newspaper articles 
has been to put acheck upon immediate investment in 
existing methods of electric railroad work, and for that 
reason they are to be deplored. But it is hardly fair to 
hold Mr. Edison responsible for the exaggerations and 
bulls crowded into these reports. Some day the news- 
papers will perhaps employ skilled men on their technical 
work as they now do on that which relates to music and 
the drama; but in the mean time we must be thankful 
things are no worse. If this talk arrests development, the 
Edison General Company will suffer with the rest, and 
even his worst enemies will credit Mr. Edison with 
shrewdness enough to see that palpable and obvious fact. 
There is, however, offset to the harm done. It is a great 
thing to have the whole country talking and thinking 
about electric railroads, for in due course misinformation 
will be corrected and the truth shine clear. Having tried 
ourselves for ten years past to engage public attention on 
electric railroad work, we are glad to see that the subject 





that belongs to the very early stages of the art, In a word, 
we do not see the slightest reason why any single railroad 
project entered upon or even broached should not be car- 
ried to a conclusion. When Mr. Edison puts his plan on 
the market it will be time enough to discuss its actual 
effect. 
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THE UNITED STATES NAVY. 








THE last report of the Chief of Ordnance recommends 
the construction of an experimental breech-loading rifle 
of 16-in. caliber. The torgings can now be obtained in 
this country and the gun can be finished in the shops at 
the Washington Navy Yard. 


THE MONITOR ‘‘ MIANTONOMOH.”’ 


This ship may be said to be really the first battle-ship, 
of the Navy to go into commission. She was ordered to 
be ready for service at the New York Navy Yard last 
month, although some work still remains to be done upon 
her. 

The Miantonomoh was originally one of the double-tur- 
reted monitors completed about the close of the War. 
She was put in commission in 1866, having then an arma- 
ment of four 15-in. smooth-bore guns, and soon after 
made a cruise to Europe. From that time she was in ser- 
vice but little until 1885, when it was decided to rebuild 
these vessels, with iron hulls and other improvements, 

The ship is now of iron throughout, the hull being 
divided into 87 water-tight compartments. She is of the 
original low freeboard monitor type, the deck being only. 
25 in. above water; the sides have 7-in. armor. The 
chief dimensions are: Length, 262 ft.; breadth, 55 ft.. 
2 in.; mean draft, 14 ft.; displacement, 3,820 tons. 

The ship has twin screws, each screw being driven by a. 
compound engine, with cylinders 32 in., 40 in. and 4o in. , 
in diameter and 42 in. stroke. Steam is furnished by four 
boilers, carrying a working pressure of 80 lbs, She is 
not expected to make over 14 knots an hour, 
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The Miantonomoh carries four 10-in. breech-loading 
rifles, the first of the new guns of this caliber in service. 
Two of these guns are in each turret, on hydraulic mounts. 
The turrets are 24 ft. 6 in. in diameter, and are armored 
with steel plates 11} in. thick. In addition to the large 
guns there are four 6-pdr. Hotchkiss guns on deck and 
two revolving cannon in the tops of the military masts 
with which the ship is provided. 


LAUNCH OF THE ‘‘ DETROIT.”’ 


The new cruiser De¢rozt was launched from the yard of 
the Columbian Iron Works in Baltimore, October 28. She 
is an unarmored steel cruiser 257 ft. in length and 37 ft. 


beam, and will have a mean draft of 14 ft.6 in. The 
machinery is covered by a protective deck varying from 
%in. to Zin. in thickness, and is further protected by a 


coffer-dam filled with cellulose and by the arrangement 
of the coal bunkers. Her displacement with a normal 
load is 2,000 tons. 

The ship has twin screws, each driven by a triple-expan- 
sion engine of the vertical inverted type, having cylinders 
26} in., 39 in. and 63 in. in diameter and 26 in, stroke. 








THE NEW CRUISER “ DETROIT” 


The engines are expected to develop 5,400 H.P., with 160 
Ibs. boiler pressure and running at 185 revolutions. There 
are three double-ended boilers 11 ft. 8 in. in diameter and 
18 ft. 8 in. long, and two single-ended boilers 11 ft. 8 in. 
in diameter and 9 ft. 2 in. long. The forced draft is on 
the closed ash-pit system. 

The coal bunkers will hold 200 tons, and extra bunkers 
are provided so that 435 tons can be carried. With the 
latter supply the cruising range is 8,950 knots at a 10-knot 
—— he contract speed with full power is 17 knots an 

our. 

The armament carried will consist of two 6-in. and 
eight 4-in. rapid-fire guns. The secondary battery will 
include four 6-pdr. and four 3-pdr. rapid-fire guns and 
two 37 mm, (1.46-in.) revolving cannon. There will also 
be six torpedo-tubes. 

The Detrozt has two masts and will have a fore-and-aft 
rig. The general appearance of the ship is shown by the 
accompanying sketch, which is taken from the report of 


the Bureau of Construction. 

Cruiser No. 9, which is not yet named, is nearly ready 
for launching at the same yard. There are altogether 
three of these 2,000-ton cruisers under construction, and 
they are expected to be very useful and handy vessels for 
cruising work. The armament is a heavy one for their 
size, 





FOR THE UNITED STATES NAVY. 








NOTES ON COMBUSTION. 





By C, CHOMIENNE, ENGINEER. 





(Continued from page 501.) 





POSSIBLE ECONOMIES IN COMBUSTION. 


WE have already seen that the loss by incomplete com- 
bustion of gases is still from 5 to 6 per cent. of the total 
heat, even under good conditions, or about Io per cent. of 
the heat actually utilized. If, then, we wish to do away 
with this loss, and at the same time to reduce the loss by 
the chimney, by avoiding an excess of air, we can easily 
obtain a saving of 10 per cent., and with poor firemen 
this economy might reach and even exceed 20 per cent. 
The great importance of this saving, when the enormous 
quantity of coal burned in boilers is considered, has led 
to a great many attempts to obiain it. 

As one of the latest instances of these, we give here the 
apparatus of M. Criner, which is shown in figs. 3, 4, 5, 6, 7 
and 8. This apparatus seems to have succeeded very well in 
uniting the merits of simplicity, 
low cost and ease in manage- 
ment. It has been tried by a 
number of engineers, including 
the Chief Engineers of several of 
the French District Associations 
of boiler-owners, and it has been 
considered well to give a descrip- 
tion below of this apparatus, as 
applied to a boiler with external 
fire-box. It is with this class of 
boilers that it is most easily ap- 
plied. 

The Criner fire-box is composed 
of a distributor of air over the 
grate, and of an arrangement for 
mixing the gases as they leave 
the fire-box. 

The air distributor is shown in 
figs. 3, 5 and 6, and on a larger 
scale in figs. 7 and 8; fig. 3 is 
a longitudinal section; fig. 4 a 
cross-section on the line ¢ d, and 
fig. 5 a horizontal section on the 
line g 4. 

The distributing apparatus is 
composed of a tube /, figs. 3, 5 
and 8, which passes into the fire- 
box, one end being open to the 
air, while the other opens in the 
fire-box above the grate, In this 
tube is a valve or damper, by 
which the quantity of air introduced in a given time can 
be regulated. There is also a sand-box 5, figs, 7 and 8, 
resembling an hour-glass, which has two compartments 
a 6, and which contains very dry sand. An arm V ex- 
tends horizontally into the hole which connects these two 
compartments, and thus serves to increase or diminish the 
speed with which the sand passes from one to another. 
This sand-box has two distinct movements ; it can oscil- 
late around the points of suspension x x, and the support 
yy, which forms the socket, permits it also to rotate. 
This support is fixed in front of the fire-box in such a way 
that the opening of the tube / will be completely closed 
by the sand-box when it is vertical. The sand is then in 
the lower compartment. When the tube ¢/ should be 
opened and give free access to the air, it‘is sufficient to 
turn the sand-box 180° around the support y y. In this 
way the compartment 4 which was below is raised above, 
and the weight of sand which it contains causes the sand- 
box to oscillate around its axis x x, forcing it to take 
the inclined position a’ 4’, It thus leaves the mouth of 
the tube ¢ open until the sand has run down in a sufficient 
quantity to make it resume the vertical position 4’ coming 
to a and a’to 4, Thus the damper of the tube / serves to 
regulate the rong & of air introduced, while the arm V 
serves to regulate the length of this introduction. Two 
of these apparatus are employed for each generator, 
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E The arrangement for mixing up the gases, which is in- 
tended to mix them completely before they reach the point 
where the flame is extinguished, is usually composed of a 
series of bars or columns a, 3, ¢, d, figs. 3 and 5, of fire- 
brick, or some other refractory substance, placed in rows 
behind the bridge. Under the influence of the draft the 





mining companies, where the refuse coal which is 
usually burned has very little value. If what we have 
said above is carefully considered, however, it will be 
seen that there are three reasons for this : . 

1. The gases leaving the mixing apparatus are much 
hotter and the boiler will absorb a greater amount of heat. 
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gases are obliged to pass around these obstacles in their 
way. There is, then, a sharp agitation which brings 
rapidly in contact all the elements which can combine at 
a very high temperature, in such a way that combustion 
is hastened, and will end before the point of extinction is 
reached. These columns being in the hottest part of the 
fire are carried to a red heat, and then serve by their own 
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temperature to light the gases which have become cooled 
in their passage from the fire-box, when fresh coal is 
thrown upon the grate. Moreover, becoming heated by 
their contact with the currents of burning gases, they will 
give out by radiation a portion of this heat to the boiler 
under which they are placed. It will be seen that, thanks 
to the air distributor, which permits us to give all the air 
required at the moment when the coal is distilled, we can 
have less air in excess during the period which follows 
the distillation, either by partially closing the register or 
by increasing the thickness of the layer of coal. 

One point which is somewhat surprising at first sight is 
an increase in power which this system gives to boilers, 
and this has brought it into much favor even among 
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THE CRINER FIRE-BOX. 





2. The columns or bars act by taking up a portion of 
the heat of the gases, which they radiate to the boiler. 

3. Combustion with less excess of air permits us to burn 
more carbon with the same total quantity of air intro- 
duced through the grate. 

These Criner fire-boxes are also very good smoke-con- 
sumers. The Dieuze Salt Works, which have 13 of these 
fire-boxes and use a coal of mixed quality, report an in- 
crease of 29 per cent. in power with a saving of 12 per 
cent. in fuel. At the mines of St. Etienne, where there 
are 34, a statement extending over a considerable length 
of time gives an increase of 23 per cent. in power and a 
saving in fuel of 15.8 per cent. It may be noted that the 
air distributor only may be applied to tubular boilers 
where the arrangement for mixing the gases cannot be 
employed. A number of other instances might be cited. 

We may also mention a new tube tor tubular boilers 
which is intended to increase the action of the heat of the 
gases, and consequently the surface of absorption. This 
is the ribbed tube, invented by M. Servé, of Givors, and 
which is shown in figs. 1 and 2, which give sections of 
tubes of this kind respectively of 50 mm. and 80 mm. in 
diameter. 

We have heretofore, said that the radiating power of 
gases being almost nothing, it follows that their heat can 
be transmitted only by contact, and. that the solution of 
the problem consists in the increase of the surface of con- 
tact; it is for that reason that M. Servé has devised this 
new tube, The gases which enter the tubes travel in 
parallel layers through the tube and the portions in con- 
tact with the surface are quickly cooled; but as they 
always form the external part of the gaseous column, they 
form a very poor conductor for the heat. contained in that 
part in the central portion of the tube, so that the total 
mass reaches the chimney without having given up a 
proper quantity of its heat. M. Servé has substituted for 
the ordinary smooth tube a tube carrying inside longi- 
tudinal ribs which penetrate almost to the center and carry 
away the heat from the gases, saving a considerable 
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amount, which would otherwise be lost, while the metal, 
being a quick and easy conductor, carries to the outside 
the heat of the different layers of gases. 

The use of these tubes, as shown by experiment, has 
increased the vaporizing power of boilers to an unexpected 
degree. From a number of comparative trials made at 
the Arsenal of Brest with ordinary tubes and with ribbed 


Fig. 2. 


tubes in the same boiler, it was found that the average 
economy realized with natural draft was 15 per cent. and 
with forced draft 20 per cent., which is a very notable 
saving. It was found, moreover, that the ribbed tubes 
did not in the least impede the draft or injure the firing 
qualities of the boiler.* 


HEATING FEED-WATER. 


There are two systems of heating feed-water for boilers. 

1. By the exhaust steam. 

2, By utilizing the flame or heat of combustion after its 
passage through the fire-box. 

The majority of the steam-engines in use are non-con- 
densing, and the exhaust steam is allowed to escape into 
‘the air. If this exhaust steam is used to heat the feed- 
water a considerable saving may be realized. 

If we take a boiler producing steam at an effective pres- 
sure of 6 kg. (about 85 lbs.), each kilogram of steam re- 
quires 

606.5 + 0.305 ¢— # = 655 — 15 = 640 calorics 


for its vaporization, if water is taken from the reservoir or 
tank at a temperature of 15° Cent. (59° Fahr.). 
If, on the other hand, the temperature of the water is 


* Similar trials have been made recently in this country with very nearly 
the same results. It may be mentioned that the Servé ribbed tubes are now 
being tested in actual service in a number of marine boilers, and are shortly 
to be tried in several locomotive boilers, 





raised to go° Cent. (194° Fahr.) by a good heater, the con- 
sumption of heat will not be more than 


655 — 90 = 565 calorics, 

and the saving will be 
(640 — 565) X I00 

640 


If the machine used is a condensing engine, and the 
water is taken at 30° Cent., the amount of heat required 
will be: 





= 11.7 per cent. 


655 — 30 = 625 calorics. 


If the water is raised by the heater to go° Cent., the 
amount of heat will not be more than 


655 — 90 = 565 calorics, 
and the saving effected will be : 


(625 — 565) X 100 
625 


This shows incontestably that heating the feed-water by 
the exhaust steam is advantageous from an economic 
point of view. There are many heaters in use which are, 
as a rule, simple, not very costly, and requiring very little 
care or expense for their maintenance. 

Whenever the exhaust steam of the engine is not utilized 
in this way, we ought, if the arrangement of the plant 
permits, to place near the boilers feed-water heaters 
having a large heating surface and tubes of a small diam- 
eter* in such a way as to utilize a part of the heat car- 
ried by the hot gases, and to prevent them from reaching 
the chimney at a temperature over 200° Cent., which is 
more than enough to obtain a good draft when the pas- 
sages and the smoke-stack are properly proportioned.t 

By the use of these heaters we may realize an economy 
which will be not less than 8 per cent., and which may 
increase to 12 per cent. when the water reaches the boiler 
at a temperature from 80° to 100° Cent. 

The heater also has an advantage in preserving the 
boilers, since by its use we avoid the violent expansion 
and contraction which is produced when the feed-water is 
cold. There is also the further advantage that by heating 
the water, we cause the precipitation of the soluble cal- 
careous deposits which are found in the feed-water, where 
they are dissolved by the presence of an excess of car- 
bonic acid. Under the action of a temperature below 
100° Cent. such water will deposit the greater part of the 
carbonate of lime which they contain, so that the deposit 
in the boiler will be very light. 

It should be well understood that a feed-water heater has 
no action upon waters containing insoluble salts, such as 
the sulphate and chloride of lime, which are precipitated 
only at the moment of ebullition, and which form deposits 
attaching themselves firmly to the most heated surfaces. 
The difficulty of removing these deposits formed by im- 
pure water is a serious inconvenience in tubulous boilers, 
even in those forms where the fire-box can be removed. 
These boilers require very pure water, unless we are pre- 
pared to undertake frequent cleanings, which are some- 
times very difficult to effect. For such boilers we must 
purify the water before feeding it, the result being that 
where the water is not of very good quality, many manu- 
facturers prefer boilers with interior fire-boxes, of a form 
more easy to clean, The repairs are then less frequently 
required and less expensive, 

For heaters of this class the water passing through 
should be forced in the opposite direction to the gases— 
that is to say, the cold water should reach first the sur- 
faces last exposed to the action of the hot air and gases. 
It is best also to keep these heaters as clean as possible, 
and not to permit them to be covered with soot or ashes, 
in which case the results would be decreased to a serious 
extent, 





= 9.6 per cent. 


* The conducting power of liquids being low, to favor the transmission of 
heat it is best to make the heating surface of a heater as large as possible, and 
to make the tubes as small as the nature of the water will permit, in order to 
diminish the thickness of the layer of water to be heated. 

+ To determine the temperature of the gases passing to the smoke-stack, we 
generally use a mercurial which is placed directly in the current of smoke, and 
so arranged that it can be read without removing it. If the temperature of 
the gases exceeds 330° Cent., a pyrometer must be used. 
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The influence of the amount of air furnished is much 
less in boilers furnished with heaters having large sur- 
faces, than in those which have not this addition. A very 
slight difference—about 3 per cent.—exists in favor of a 
strong draft for apparatus of this class, while in others 
there may easily be a loss of 12 per cent. where the draft 
is too strong and too great a quantity of air is furnished. 

(TO BE CONTINUED.) 


» 
ae 


AN EXPERIMENTAL LOCOMOTIVE. 








THERE is now being placed in the Engineering Labora- 
tory of Purdue University, at La Fayette, Ind., a 17 x 
24-in. Schenectady locomotive, which is to be so mounted 
that its performance may be carefully tested while being 
run under conditions quite similar to those of the track. 





gine in a horizontal direction. When the driving-wheels 
revolve, the engine, instead of moving ahead, remains 
stationary and the supporting wheels turn backward. In 
other words, instead of the engine moving ahead on the 
track, the track—that is, the periphery of the supporting 
wheels, moves behind. It will be seen that, if the sup- 
porting wheels turn without friction, there will be:no ten- 
dency on the part of the engine to move horizontally in 
one direction more than another. If, however, a resist- 
ance is offered to the turning of the supporting wheels, 
the engine will tend to move horizontally with a force 
equal to this resistance. The plan of mounting includes 
four powerful Alden friction brakes fixed to the shafts 
carrying the supporting wheels. By means of these brakes 
the engine may be loaded with a pulling resistance which 
may be varied from almost nothing up to the full pulling 
capacity of the engine. By this means, therefore, the 
engine may be 





run continuous- 
ly under condi- 
tions ‘similar to 
those on the 
track, and it is 
expected that 
while thus run, 
many of the 
problems relat- 
ing to the effici- 
ency of the loco- 
motive can be 
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much more care- 
fully studied 
than when actu- 
ally running 
along the road. 
A Sturtevant 
steam blower is 
located above 
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the engine, but 
not connected 
with it in any 
way, for the pur- 
pose of taking 
up and carrying 
=: away whatever 

may be dis- 
| charged from 
| the locomotive 
| stack. This in- 
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sures perfect 
ventilation and 
freedom from 
dust in the lab- 
oratory. 

It may be add- 
ed that the loco- 
xy BL motive de- 
mad scribed in the 
foregoing forms 
but a single fea- 








ture of the new 
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The engine js one of its maker’s standard forms, having 
drivers 63 in. in diameter, and weighing 85,000 lbs. It is 
completely equipped with the Westinghouse driver-brake 
system, and has a headlight from the A, E. Williams 
Company, of Utica, N. Y. The driving-wheels of the 
locomotive, instead of resting upon a rail, will be sup- 
ported by large wheels mounted on shafts which are car- 
ried by fixed bearings. These bearings are bolted toa 
heavy foundation. The locomotive is held in its position 
on top of the supporting wheels by its draw-bar, which 
on the road would be used to connect it with the train, 
but which in the present case is to be connected toa 
peculiar form of dynamometer or scale. This dynamom- 
eter is to weigh the pulling tendency exerted by the en- 








ris Corliss tri- 
ple-expansion condensing engine having cylinders 8, 
15 and 22 in. in diameter by 24 in. stroke; a t00- 
H.P. Babcock & Wilcox boiler; a 12-H.P. Otto gas 
engine ; all provided with accessory apparatus necessary 
for careful work in testing. There is also an experimental 
stand-pipe, in which may be maintained any desired head 
for hydraulic experiments, and in connection therewith 
are high-level and low-level tanks with weir-plates between. 
There are two Morris centrifugal pumps; a No. § Dean 
steam-pump ; several injectors; a 13-in. Leffel water- 
wheel. There is also a 100,000-lbs. Olsen testing machine ; 
a 2,000-lbs, Olsen cement tester; a 10-H.P. transmitting 
dynamometer ; a 50-H.P. Alden friction brake, and a large 
amount of small miscellaneous apparatus, 
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THE FORGING PRESS. 





(Paper read by W. D. Allen before the British Iron and Steel Institute.) 





In the production of heavy forgings from cast ingots of 
mild steel, it is essential that the mass of metal should be 
operated on as equally as possible throughout its entire 
thickness. When employing a steam hammer for this 
purpose it has been found that the external surface of the 
ingot absorbs a large proportion of the sudden impact of 
the blow, and that a comparatively small effect only is 
produced on the central portions of the ingot, owing to 
the resistance offered by the vis znertiz of the mass to the 
rapid motion of the falling hammer, a disadvantage that 
is entirely overcome by the slow though powerful com- 


pression of the hydraulic forging press, which appears 














The large press cylinder D is fitted and held in the to 
frame ; the anvil block rests in the bottom frame. Weld- 
less steel td are shrunk on to the cylinder to give addi- 
tional strength, as clearly shown insection. £ is the main 
ram. It has a strong *shank to it, which passes through 
the top of the cylinder, acting as a guide. Fis a steam 
cylinder with piston, the piston-rod of which passes 
through the gland at the bottom of the cylinder and is 
attached to the shank of the ram. G is a cross-head 
working in guides, thus preventing the ram from turning 
round. 

The force-pumps may be appropriately termed ‘“* du- 
plex,”’ the ends of faces of the two plungers H H advancing 
and receding to and from each other simultaneously at 
each stroke. They work into opposite ends of the pump 
cylinder 7. This cylinder has no bottom, and becomes 
simply a strong tube. The two plungers are worked by a 


Fig? 
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HYDRAULIC FORGING PRESS. 


destined to supersede the steam hammer for the produc- 
tion of massive steel forgings. 

The press now brought under notice was designed to 
be more or less automatic or self-acting, and to insure 
the perfect parallelism both of flat or square masses and 
of round shafts without being dependent for their truth 
on the skill of the operator. 

The forging press about to be described has been erected 
and in operation some time. It works most satisfactorily, 
= on the whole, is found to be a most efficient and useful 
tool. 

In this press the force-pump and the large or main cyl- 
inder of the press are in direct and constant communica- 
tion. There are no intermediate valves of any kind, nor 
has the pump any clack-valves, but it simply forces its 
cylinder full of water direct into the cylinder of the press, 
and receives the same water, as it were, back again on 
the return stroke. Thus, when both cylinders and the 
pipe connecting them are both full, the large ram of the 
press rises and falls simultaneously with each stroke of 
the pump, keeping up a continuous oscillating motion ; 
the ram, of course, traveling the shorter distance, owing 
to the larger capacity of the press cylinder. 

The diagram herewith shows the press and pumps. 
The top and bottom portions of the framing 4 A are alike, 
and from the same pattern, each consisting of two cast- 
ings, held by bolts and steel hoops, as shown. 

he main columns Z BZ are hollow ; they have annular 
projections or rings C C cast at each end, which fit into 
corresponding recesses, cast in the top and bottom frame 
pieces. 





three-throw crank /, the two side throws of which are on 
exactly opposite centers to the middle throw. The two 
side throws give motion to the plunger furthest from the 
crank, and the strain is a thrust or push. By this arrange- 
ment it will be observed that an absolute balance of force 
is obtained, and all strains between the crank and pump 
are avoided. 

As before observed, a free communication is at all 
times maintained between the pump cylinder and the press 
cylinder. This is done through the pipe X, and when all 
are full of water, and the engine working, an ascending 
and descending motion is imparted to the press ram at 
each revolution of the crank, the descending motion being 
given by the press plungers H H, advancing toward each 
other and forcing the contents of the pump cylinder into 
the press cylinder, the ascending motion taking place by 
means of the steam piston, which, on the return stroke, 
raises the ram, and forces the water back on to the pump 
plungers as they recede from each other; so that as long 
as there is no waste of water by leakage, and its quantity 
is not increased or decreased, the press ram will continue 
to oscillate at the same distance from the anvil, and could 
only operate on work of that exact size. The ram has, 
therefore, to be raised or lowered to suit the various re- 
quirements of work in hand, and to effect this a.source of 
supply of water under a pressure of about 250 lbs. has to 
be provided, which, when admitted into the press cylinder, 
has sufficient force to overcome the power of ‘the steam in 
the steam cylinder, sending the steam back into the 
boilers. By this means the ram is rapidly brought down 
any required distance ; on the other hand, the power of 
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steam immediately raises the ram upon the water being 
allowed to escape. 

The valve used for the rapid admission and escape of 
water becomes, therefore, rather an important feature and 
is shown in fig, 2. It consists of a cylindrical casing, hav- 
ing a hollow cylindrical valve or plunger, working end- 
wise through hydraulic leathers ; at each end of this valve 
or plunger very fine slits are sawn lengthwise through its 
sides or walls. The principle of the valve is the allowing 
of the admission and escape of water through the fine 
slits, by moving the valve endwise until the fine slits pass 
the hydraulic leather; the set of slits at one end of the 
valve being for the admission of water, and those at the 
other for the escape. 

Z is the casing bored through and fitted with hydraulic 
leathers shown in section. J/is the inlet, WV the outlet, 
and O a passage into the pipe X. The valve or plunger 
is fitted pretty freely into the casing, and is capable of 
being removed endwise. It is hollow, with a solid division 
in the center, the hollow forming a sort of cup on each 
side of the solid part, and through the side walls of these 
cups the fine slits are cut. 

When it is desired to bring the press ram down, the 
valve is moved endwise to the left until the ‘fine slits pass 
the hydraulic leather, and a passage is thereby opened 
from the inlet 4 through the slits, and water is admitted 
into the passage O, and then on to the pipe X, and the 
ram at once descends. When itis desired to raise the 
ram the valve is moved to the right, and water passes out 
through the other set of slots, and away by the outlet J, 
and the ram at once ascends by the action of the steam. 

It should be observed that at the time the slits pass the 
leather the low pressure only is in operation, and at the 
moment of impact of the ram upon the work the valve is 
always in its neutral position, the position shown in the 
diagram, the plain body of the central portion of the 
valve, with a cup leather on each side, being all that is 
exposed to the great pressure. 

The proper time for the additional water is when the 
pump plungers are receding from each other, and the 
valve should always be put in its neutral position before 
the ram face comes upon the work. This arrangement of 
valve is found to operate most successfully, and the change 
of position of the ram is effected as quickly as is necessary 
or desirable. The valve, being in perfect equilibrium, is 
most easily worked by a handle, brought to a convenient 
position for the operator to see the work in hand. 

The ram may be raised or lowered for its entire range 
in very few seconds, It can be brought down to the 
greatest nicety a little lower down each stroke, enabling 
forgings to be made correct to dimensions, or in case of 
any sudden occurrence, when it is found undesirable for 
the impending pressure to take place, the stroke can in- 
stantly be averted by moving the valve to the right, 
although the face may even be in contact with the work, 
The ram, in fact, is perfectly under control, and almost 
as lively as the tup of ahammer. An accumulated power 
is obtained by two heavy fly-wheels on the crank-shaft of 
the pumps, the momentum of which imparts very great 
force at the moment of impact of the ram, at which time 
the cranks approach and turn their centers, 

As a security against accident, and a precaution against 
this force becoming too great, a system of safety-valves has 
been devised (although not shown in the diagrams). It 
consists simply of a steam cylinder and piston, the piston- 
rod of which works into a small hydraulic cylinder that is 
in constant connection with pipe KX. Steam is admitted 
into the steam cylinder at the opposite end to that of the 
piston-rod, and when the hydraulic pressure on the end 
of the piston-rod becomes sufficient, it forces the steam 
back into the boilers. Thus, if the steam piston is 60 in. 
in diameter, and the piston-rod 6 in. in diameter, and the 
pressure of steam 50 lbs, per circular inch, a hydraulic 
pressure on the end of the piston-rod of 5,000 lbs. per 
circular inch will be an equivalent, and a pressure exceed- 
ing that will force the steam back into the boilers, and 
relief for the water will thereby be obtained. 

The press ram makes a stroke of 2{in., and its diam- 
eter is 30 in., so that at a pressure of 3 tons per square 
inch (deducting the area of the shank) we have a power 








of 1,700 tons. But,.of course,.no pressure is developed 
until resistance takes place ; hence no power is lost or 
consumed (except what is lost by friction) until the ram 
face comes into actual contact with the work, and then 
sufficient pressure only is developed and consumed to do 
the work. The press was fitted by W. & J. Galloway & 
Sons, of Manchester, and with the exception of the steam 
cylinder F, is constructed entirely of steel. The form and 
strength of all the parts have proved to be capable of sus- 
taining the sudden and great strains to which they are 
subjected, and no springing or flinching takes place—the 
ram always descending to the same spot, whether it has 
to press 2 in. into an ingot, or has nothing todo. This 
has been found useful in rounding-up, for when the ram 
is once brought down to the right point to give the re- 
quired diameter, the work has only to be regularly turned 
round. Of course all has to be dead tight, but there are 
no joints except cupped leather ones, and very few of 
those, 
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CONTRIBUTIONS TO PRACTICAL RAILROAD 
INFORMATION.* 


CHEMISTRY APPLIED TO RAILROADS. 
XXIII.—SOAP (Continued). 





By C. B. DUDLEY, CHEMIST, AND F. N, PEASE, ASSIST- 
ANT CHEMIST, OF THE PENNSYLVANIA RAILROAD, 





(Copyright, 1889, by C. B. Dudley and F. N. Pease.) 





(Continued from page 494.) 





Our specifications for soap have been revised twice or 
three times, and need another revision in one or two par- 
ticulars, which we will mention a little later. The specifi- 
cations at present in force are as follows : 


PENNSYLVANIA RAILROAD COMPANY. 
Motive Power Department. 
SPECIFICATIONS FOR SOAP, 


All soap will be bought by the pound. A shipment of toilet 
soap or common soap having been received, one cake or bar 
taken at random will be subjected to examination, and the ship- 
ment will be accepted or rejected on this sample cake or bar. 
The amount of soap to be paid for in a shipment of toilet and 
common soap will be determined by the amount of combined 
alkali or its equivalent in the shipment, and this will be deter- 
mined by multiplying the amount of combined alkali in the 
sample cake or bar by the number of cakes or bars in the ship- 
ment, and dividing this product by the amount of combined 
alkali in a pound of soap as detailed below. The amount of 
detergent for cleaning paint and varnish in a shipment will be 
determined by the net weight of the material as received. 


* The above is one of a series of articles by Dr. C. B. Dudley, Chemist, 
and F. N. Pease, Assistant Chemist, of the Pennsylvania Railroad, who are in 
charge of the testing laboratory at Altoona. | 

The articles will contain information which cannet be found elsewhere. 
No. I, in the Jourwat for December, 1889, is on the Work of the Chemist on a 
Railroad; No. II, in the January, 1890, number, is on Tallow, describing its 
impurities and adulterations, and their injurious effects on the machinery te 
which it is applied; No. III, in the February number, and No. IV, in the 
March number, are on Lard Oil ; No. V, in the April number, and No. VI, 
in the May number, on Petroleum Products ; No, VII, in the June number, 
on Lubricants and Burning Oils; No. VIII, in the July number, on the 
Method of Purchasing Oils ; No. IX, also in the July number, on Hot Box and 
Lubricating Greases; No. X,in the August number, on Battery Materials; 
No. XI, in the September number, on Paints ; No. XII, in the ober num- 
ber, on the Working Qualities of Paint ; No. XIII, im the December, 
number, on the Drying of Paint ; No. XIV, in the February number, on 
Covering Power of Pigments ; No. XV, in the April number, on How to De- 
sign a Paint ; No. XVI, in the May number, on Paint S cations ; No. 
XVII, in the June number, on the same subject, and No. XVIII, also in June, 
on the Livering of Paint ; No. XIX, in the July and August numbers, on How 
to Design a Paint ; No. XX, in the September number, on Disinfectants ; No. 
XXI, in the October number, on Mineral Wool, and No, XXII, in the same 
number, on Wood Preservative; No. XXIII, in the November number— 
continued above—on Soap. ; 7 

These chapters will be followed by others on different kinds of railroad sup- 

lies. 
these ContripuTions TO Practicat RaitroaD InForMATION of 
value in indicating the true character of the materials they must use 


Managers, superintendents, purchasing agents and others will find 


buy. 
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Toilet Soap. 


The material desired under this specification is a neutral soda 
soap, as free as possible from water, mineral matter, carbon- 
ated alkali and uncombined caustic alkali. It may contain 
glycerine and sugar, or may be free from them, and may be 
either transparent or opaque. The cakes should weigh about 
4 ounces each. The shape of cake preferred is oval, about 33% 
inches by 2% inches, with edges about 4 inch thick, and the 
thickness of cake in the center about 1% inches. The color 
preferred is somewhat lighter than that of Brown Windsor. The 
perfume should have the characteristic odor of Lavender, and 
should not add over five (5) cents per pound to the cost of the 
soap. It is desired to have the cakes stamped on one side 
with the initials of the Road to which the soap is furnished, 
and each wrapped in soft paper. The manufacturer may put 
his stamp on the opposite side of the cake. 

In determining the amount of soap in a shipment, 630 grains 
of combined alkali, reckoned as soda [Na2O], will be regarded 
as a pound of soap. Also in the glycerine or transparent soaps 
the glycerine and sugar will be paid for, each five (5) grains of 
glycerine and each twenty (20) grains of sugar being received 
in place of and regarded as the equivalent of one (1) grain of 
combined alkali. Transparent soaps which contain Jess than 
500 grains of combined alkali, reckoned as soda [Na2O], or 
more than 1,000 grains of glycerine or more than 700 grains of 
sugar per pound, are not desired. 

Toilet soap will not be accepted which shows on analysis 
more than one-fourth of one per cent. of mineral matter or 
more than one-fourth of one per cent. of carbonated alkali, 
reckoned as carbonate of soda [Na2Co;], or more than one-half 
of one per cent. of uncombined caustic alkali, reckoned as caus- 
tic soda [NaOH], or more than one per cent. of common salt ; 
nor if a cylinder of the soap % inch in diameter, and one inch 
high, cut from the center of the cake, fails to sustain a weight 
of 15 pounds for five minutes without crushing or compressing 
more than ;; inch. Also Toilet Soaps made so largely of 
cocoanut oil, palm oil, palm-nut oil, or other fat of characteristic 
smell that they leave their peculiar odor on the hands, will not 
be acrepted. 

Common Soap. 


The material desired under this specification is a neutral soda 
soap as free as possible from mineral matter, carbonated alkali, 
common salt, and uncombined caustic alkali. It should be 
carefully cut in bars weighing about a pound each. 

In determining the amount of soap in a shipment, 525 grains 
of combined alkali, reckoned as soda [NasO], will be regarded 
as a pound of soap. No allowance is made for glycerine or 
sugar in this grade of soap. . 

Common soap will not be accepted which shows on analysis 
more than one-fourth of one per cent. of mineral matter, more 
than one-fourth of one per cent. of carbonated alkali, reckoned 
as carbonate of soda [Na.Co;], more than one-half of one per 
cent. of uncombined caustic alkali, reckoned as caustic soda 
[NaOH], or more than one per cent. of common salt, nor if a 
cylinder % in. in diameter and one inch Jong cut from the center 
of the bar when received fails to sustain a weight of five (5) Ibs. 
for five (5) minutes without crushing or compressing more 
than ;; in. 


Detergent for Cleaning Paint and Varnish, 


The material desired under this specification is a mixture of 
powdered soap and tripoli or pulverized pumice-stone. The 
proportions of the two ingredients desired are 70 per cent. 
tripoli or pulverized pumice-stone, and 30 per cent. soap. The 
tripoli or pumice-stone should be very fine and free from hard 
particles. The soap should be as free as possible from water, 
carbonated alkali, uncombined caustic alkali and common salt, 
and should be finely ground. 

This material will not be accepted if the proportion of tripoli 
or pumice is less than 65 per cent. or more than 75 per cent., 
nor if it shows on analysis more than 0.10 per cent. of carbo- 
nated alkali reckoned as carbonate of soda [Na,Cos], more 
than 0.20 per cent. of uncombined caustic alkali reckoned as 
caustic soda [NaOH], more than 0.30 per cent. of common salt, 
more than 5 per cent. of water, or if it contains any other sub- 
stances than soap and tripoli or pumice, nor if the tripoli or 
pumice is so coarse or contains such hard particles that it 
scratches the varnish. 

THEODORE N. EL y, 
General Superintendent Motive Power. 

Office of General Superintendent Motive Power, Altoona, 

Pa., January 3, 1888. 


With regard to the above specifications, it will be noted 
we do not buy soap by the cake, but rather by the pound, 








and that although the manufacturers possibly many times 
claim to make each cake weigh a pound, we do not accept 
this. as final. It will also be noted that we really have 
placed our valuation of the soap on the amount of com- 
bined alkali that it contains, This is in accordance with 
the explanation given in the early part of this article, that 
it is really the alkali combined with the fat that we want 
for detergent, not the free alkali or the carbonated alkali, 
but the alkali combined with the fat. One difficulty has 
arisen in regard to this method of buying soap—namely, 
the bill cannot be paid until the chemical analysis is made. 
A number of other plans were tried, but nothing has been 
found that was as successful as this, and all the annoyance 
that now results is that parties may have to wait three or 
four days longer for their money. This has not thus far 
in practice proved a serious difficulty, One point further. 
It will be noted that the analysis on which the shipment is 
paid for, and, indeed, the whole transaction, is based on 
a single cake of soap selected at random from the ship- 
ment. If this single cake happens to be larger than the 
average of the shipment, the manufacturer gets pay fora 
little more soap than the shipment really contains, If the 
single cake happens to be a little smaller than the average 
of the shipment, the manufacturer does not get pay for 
quite as much soap as the shipment contains. It is 
believed that these things will equalize themselves in the 
long run, and as the requirements of our specifications are 
moderately strict, we have only found a few parties who 
were willing to take the pains necessary to make as good 
a soap as we desire, and consequently their orders have 
been moderately continuous, 

One peculiar concomitant of this method of buying and 
paying for soap has resulted. Of course the manufac- 
turers are desirous of selling as much soap as possible. 
If, now, they receive an order for 100 lbs. of soap, and 
send 100 bars, each of which contains combined alkali—a 
little less than enough to make a pound of soap—they will 
not sell as much soap as the order calls for. On the other 
hand, if each bar contains a little more combined alkali 
than the equivalent of a pound of soap, the manufacturer 
is paid for a little more soap than the order calls for. In 
general, a bar that weighs exactly one pound as the manu- 
facturer ships it, will rarely contain quite as much com- 
bined alkali as is the equivalent of a pound of soap accord- 
ing to specifications, owing to the fact that much of the 
soap is sold soon after it is made, and contains rather 
more water than a well-seasoned soap should contain. 
We accordingly find that almost all.the manufacturers 
who supply us with soap are cutting all the bars a little 
heavy, both, as said above, to counterbalance the water, 
which is a varying constituent, and also because they 
know they get paid for all the soap there is in the ship- 
ment, even though it may exceed the amount ordered. A 
parallel to this is found in the oil trade. Originally a 
barrel of oil contained 42 gallons, but as oil is usually 
bought by the barrel, the size of the barrel has gradually 
crept up until now very few barrels contain less than 
50 gallons, Sowith the soaps. We have seen many bars 
of soap, which nominally weighed a pound, which did not 
weigh over 11, 12, or 13 ounces. The bars in our ship- 
ments now almost universally weigh over a pound. A 
little reflection will convince every one that the only fair 
way to buy soap is by the actual value given, and that the 
method which we have adopted is not only fair to the 
consumer, but also to the manufacturer. 

The peculiarities of the specifications for toilet soap 
are, perhaps, sufficiently evident without much comment. 
The glycerine and sugar mentioned, as will be observed, 
are measured in value in terms of combined alkali. The 
ratios used were based on the relative commercial prices 
of the articles involved. It is in the matter of sugar and 
glycerine that our soap specifications need revision, and 
we will explain this a little later, when we come to de- 
scribe the chemical methods of determining the different 
constituents. We have had little difficulty in getting 
soaps that were within the limits for mineral matter, for 
caustic alkali, and for free carbonated alkali, and common 
salt given in the specifications. Many times manufac- 


turers who do not know accurately what they are doing 
find that their soaps do not fill our requirements, but it is 
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believed, after some six or eight years’ experience, that the 


requirements are not excessively difficult, It will be ob- 
served that no limitation is placed on the manufacturers 
as to the kind of fat acid they shall use, except in the 
toilet soap, that those which 5 Beers a characteristic dis- 
agreeable odor on the hands shall be avoided. Otherwise 
than this the manufacturers can use any materials so long 
as they fill the requirements. 

Upon this point it may be well to say that the physical 
test for hardness was devised as a simple means of con- 
trolling the kind of acids used. If the soap is made of all 
rosin, and shipped before it is dried cut at all, it would 
not stand the physical test, and the same is true of a 
number of the other fats. In order to meet this difficulty, 
and at the same time not go into the question of specify- 
ing what kind of fats should be used, we devised the 
physical test, and it has served our purpose charmingly. 

It will be observed that in the common soap the amount 
of combined alkali that is equivalent to a pound of soap is 
considerably less than toilet soap. This is due to the fact 
that in toilet soap there is much less water than in com- 
mon soap. The ordinary common soap contains not far 
from one-third of its weight water, especially if the soap 
is fresh. Toilet soap generally does not contain more 
than 5.00 to 8.00 per cent. water. Due to this presence of 
water rendering the soap softer, the physical test is much 
less severe for toilet soap than for common soap. In the 
detergent for cleaning paint and varnish, the quality of 
the soap, so far as amount of free caustic and carbonated 
alkali are concerned, is the same as in the common soap, 
our idea being to limit the damage to the varnish, due to 
this constituent, as much as possible. We have had very 
little difficulty in getting this article in the market, al- 
though there is chance for some improvement in the manu- 
facture, The material should be in the form of a powder, 
and as most of the shipments which we receive are a little 
lumpy, which we regard as objectionable, it is entirely 
possible that in the next issue of the specifications a pro- 
viso will be introduced to overcome this difficulty. 

A circular giving directions for the use of detergent for 
Cleaning Paint and Varnish has been issued. The 
directions in this circular will undoubtedly be understood 
by what has preceded. The oil treatment recommended, 
following the use of the detergent, has been found to be 
quite valuable, so much so that a car properly cleaned 
with detergent, and gone over carefully with linseed-oil, 
looks almost as good as new, provided the varnish has 
not become cracked. The gloss is largely restored, and 
the inequalities of the surface are largely filled by this 
layer of oil. Of course if the varnished surface has become 
cracked nothing will restore this that we know of except 
revarnishing. The following in the circular; 


PENNSYLVANIA RAILROAD COMPANY. 
Motive Power Department. 


DIRECTIONS FOR USING DETERGENT FOR CLEANING PAINT AND 
VARNISH. 


The ordinary common soap used in cleaning paint and var- 
nish has a very destructive action on the varnish, dissolving it 
rapidly ; a car cleaned two or three times with strong soap 
suds must be revarnished and in some cases repainted. To 
diminish this destructive action of the alkali in the soap, is the 
object of the detergent for cleaning paint and varnish. This 
detergent is a mixture of tripoli or pulverized pumice-stone 
with powdered soap, and its cleansing power comes from the 
slight solvent action of the soap and the scouring action of the 
tripoli or pumice-stone. The varnish or paint is destroyed to a 
certain extent by the detergent, but the destructive action is 
very much less than with soap suds. This material should be 
used in accordance with the following : 


Directions. 


Go over the surface to be cleaned with a wet sponge, piece of 
waste or cloth, which has been dipped in the dry detergent. 
Use plenty of the material but not much water, and rub until 
the dirt is detached from the surfaces. Wash thoroughly with 
clean water, using sponge, hose, or soft washing brush. Allow 
the surface to become dry and then give it a light coat of 
raw linseed-oil, using a piece of waste or a cloth; what is 
known as rubbing oil may be used also for the purpose ; care 
should be taken to leave only a very thin layer on the surface, 








The oil replaces much of the paint or varnish which has been 
removed by the detergent. 

The oily waste or rags should be disposed of with great care, 
as they are quite liable to take fire from spontaneous combus- 
tion. Thev should never be Jeft in the cars, thrown on the 
ground or floor, or put away with the cleaning utensils ; when 
practicable they should be burned. 

THEODORE N. ELy, 
General Superintendent Motive Power. 

Office of General Superintendent Motive Power, Aligona, Pa., 

March 16, 1888. 


The chemistry required in our specifications presents 
some problems of considerable interest, and we have put 
a good deal of study on this subject, and are inclined to 
think that at least our method of determining caustic 
alkali in soaps is not in common use, Indeed, we may go 
a step farther, and say we do not know of any other 
method which will give the free caustic alkali in a soap 
except the one which we use. We determine in soaps the 
excess of caustic alkali, the carbonated alkali, the com- 
bined alkali, the mineral matter, the common salt, make 
physical test, and weigh the cake. The reasons for the 
weight of the cake, the physical test, and the method of 
making the physical test are sufficiently clear from the 
specifications, 

The common salt is determined by decomposing a 
weighed sample of the soap with dilute sulphuric acid, 
sometimes with the addition of a little oil to dissolve the 
separated fat acid, in order to facilitate decomposition. 
After the decomposition is complete the beaker is chilled, 
and the fat acids become a cake. They are then removed 
and washed. If it is desired to be strictly accurate, a 
second melting of these fat acids with distilled water, so 
as to secure complete removal of every trace of common 
salt from the cake, is made use of. The solution contain- 
ing the common salt is filtered and then neutralized with 
carbonate of soda, and then titrated with standard nitrate 
of silver solution, using neutral chromate of potash as the 
indicator. 

The mineral matter and the carbonated alkali are de- 
termined in one operation. A weighed amount, five 
grammes of the soap, is dissolved in alcohol. If we de- 
sire to be strictly accurate in our carbonate of soda deter- 
mination, we use absolute alcohol, since carbonate of 
soda is slightly soluble even in 95-per cent. alcohol. For 
common purposes, however, ordinary 95-per cent. alcohol 
does very well. The soap dissolves readily, especially 
under the influence of heat. As soon as solution is com- 
plete, it is filtered through paper or in a Gooch crucible 
and washed with alcohol. The carbonate of soda and 
the mineral matter remain on the filter. When washing 
is complete, the carbonate of soda is dissolved from the 
filter by means of water, and is subsequently determined 
by the well-known methods of alkalimetry, using phenol- 
phtaline for the indicator. The mineral matter remains on 
the filter, and is determined by ignition of the filter or dry- 
ing with Gooch crucible, and weighing in the ordinary way. 

If silicate of soda is a constituent of the soap, our experi- 
ence indicates that quite a large portion of this will ap- 
pear in the caustic alkali determination, which will now 
be described, and will render the amount of that constitu- 
ent so high, that the soap would be rejected on account 
of caustic alkali. It also shows a tendency to break up 
in the alcohol solution used in determining the carbonate 
of soda and mineral matter, as above described, so that 
we are inclined to think we catch this element in one of 
these two places, If not, it would, of course, appear later 
in the determination of the combined alkali. 

The excess of caustic alkali in soap is determined as 
follows: A standard solution of stearic acid in alcohol is 
prepared and its titer accurately determined. The solu- 
tion that we use contains about seven and a half grammes 
of stearic acid to the liter of alcohol. The absolute 
amount is not essential, but the titer, in terms. of the 
standard alkali, must, of course, be known. Five grammes 
of the soap to be tested are then placed in a small flask, 
and 100 cubic centimeters of the stearic acid solution 
added, and the vessel — on the steam table or sand 
bath. Solution gradually takes place, the soap dissolving 
in the alcohol, and the caustic alkali, as fast as it appears, 
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combining with the stearic acid in the solution, Wealso 
find that under the influence ot the heat necessary to pro- 
duce solution, the carbonate of soda in the soap, if there 
is any, is slowly dissolved, and if the amount is very small 
it may completely disappear. We are not quite sure 
whether this decomposition of the carbonate is due to the 
fact that we commonly use 95-per cen‘. alcohol in making 
the stearic acid solution, or whether the boiling stearic 
acid solution decomposes carbonate of soda, Whatever 
the explanation, the fact remains. When solution is com- 
' plete the liquid is filtered through paper in the ordinary 
way, and any mineral matter, together with the carbonate 
of soda not decomposed, is left on the filter. The 
solution containing the soap and stearic acid is then 
titered with standard alkali, using phenolphtaline as 
indicator. The difference between the titer of the 100 
cubic centimeters of the stearic acid solution which were 
started with and that obtained at the end of the operation 
represents the free caustic alkali together with a part of 
the carbonate of soda. The remaining part of the car- 
bonate of soda on the filter is obtained in exactly the same 
way as above described—namely, by the well-known 
methods of alkalimetry, using phenolphtaline as the indi- 
cator. The sum of the caustic and carbonate of soda 
obtained by these two determinations represents the total 
of these two constituents present in the soap. The pre- 
vious determination has, however, given us as accurately 
as possible the carbonate, and the sum above obtained 
diminished by the amount of carbonate shows the amount 
of free caustic alkali in the soap. We do not, of course, 
reduce the results obtained by the use of the standard 
solutions to percentages and then subtract the carbonate 
from the sum of the caustic and carbonate. The actual 
operation is done in cubic centimeters of the standard 
solutions. The final results are, of course, calculated to 
percentages. Duplicate results with this method are ex- 
tremely close, and, as stated above, we do not know of 
any other method of getting at the amount of free caustic 
alkali in a soap better than the one which we use. Of 
course this problem has been studied a good deal. We 
have used this method now for some three or four years, 
and this is the first time that it has been published. It is 
obvious that there may be three conditions of the soap to 
be examined. 

“First, there may be an excess of free caustic alkali along 
with a neutral soap. It is quite probable that the common 
method—namely, of dissolving the soap in alcohol and 
titrating with any standard acid, using phenolphtaline as 
the indicator, would give the amount of free caustic alkali 
under this condition. Our own method is likewise, we 
think, equally reliable. 

The second case would be when there is free caustic 
alkali and free fat—that is, the operation of saponification 
was not quite completed in the boiling. In this case the 
ordinary method of dissolving in alcohol fails entirely, 
since during the solution the free alkali combines with the 
free fat, and therefore does not appear as it should. In 
this case our own method gives likewise, we think, and 
accurately the free alkali, since the free alkali combines 
with the stearic acid rather than with the unsaponified fat. 

The third case would be where there is a deticiency of 
alkali that is not enough to saponify all the fat. If the 
excess of fat is unsaponified material, our method would 
show nothing. If, as happens in many cases, the excess 
of fat is free fat acid, we always get this by our method. 

We have studied soaps and have used analytical methods 
for the sake of protecting the interests committed to our 
charge, and accordingly we have not put much study on 
the material from the soapmakers’ standpoint. We have 
never tried to develop a method which under all circum- 
stances would tell whether there was an excess of fat. 
This is a problem for the soapmakers rather than for our- 
selves, since the excess of fat causes us no injury. 

The method used in determining the combined alkali 
depends something on what the previous tests have shown. 
If there is mineral matter, especially carbonate of lime, 
or other substances which under the influence of heat 
would either be alkaline or combined with the soda, we 
take the sample from which we have removed the mineral 
matter and carbonate of soda as previously described, and 














evaporate and burn until all the organic matter is gone. 
In case no mineral matter is present, five”"grammes of the 
soap is put in a platinum dish and the organic matter 
burned. At the last we usually add a little pulverized 
chlorate of potash, to assist in removing the last traces of 
carbonaceous matter, and also to oxidize any sulphides 
which may be present, and which are formed by the 
deoxidation of a trace of sulphate which may exist as im- 
purity in the soap. It is obvious that in the first case all 
the alkali that was in the soap originally as combined 
alkali and caustic alkali is now in the platinum dish. In 
the second case all the combined, caustic, and carbonated 
alkali that was in the soap are now in the platinum dish. 
These are dissolved in water and determined by the well- 
known methods of alkalimetry. A deduction for the 
caustic in the first case, and for the caustic and carbonate 
in the second case shows the combined alkali. The 
whole operation of making all the determinations requisite 
for examining a soap need not take over one-half a day, 
and a good deal of the time, as would naturally be sup- 
posed, would be taken up in obtaining the solutions. Of 
course in a well-regulated laboratory other work is done 
while the solution is going on. 

In addition to the above determinations it will be noted 
that we state that the sugar and glycerine in these kinds 
of soap will be paid for, and this, of course, involves a 
determination of these constituents. It is in regard to 
these two that our specifications, we think, need revision, 
since we find by actual experience that we have not yet 
been able to get a satisfactory method for the determina- 
tion of the sugar and glycerine. We have experimented a 
good deal with the Benedikt-Zsigmondy method for the 
determination of glycerine, by converting the glycerine 
into oxalic acid, but have not always succeeded in getting 
satisfactory results with it. As soon as we obtain a satis- 
factory method for the determination of glycerine, it is 
probable we will revise our specifications, and require a 
small percentage of glycerine as an essential constituent 
of all our toilet soaps. Of course the sugar is previously 
separated from the glycerine, and is subjected to a sepa- 
rate determination, At ‘present we are not encouraging 
the purchase of glycerine soaps, for the reason that we do 
not feel satisfied with our method of determining this 
constituent. 

In the next article we will try to treat the subject of Steel 
for Springs quite at length. 

(TO BE CONTINUED.) 
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ROLLING FLUID METAL. 








IN a paper read recently before the Iron and Steel Insti- 
tute, Sir Henry Bessemer described his early attempts to 
roll sheets of steel] from molten metal, the partial success 
which he had attained, and the apparatus which he had 
then patented. After this historical prelude, he continued 
as follows : 

Having thus freely criticised my first imperfect form of 
apparatus, I will proceed to explain in what manner I now 
propose to remedy these defects. These suggested im- 
provements will be readily understood by reference to 
figs. 1, 2 and 3, annexed ; and here I beg to observe that 
I have not gone into the many details necessary for the 
construction of rolling mills of this description, but have 
merely given such an illustration of the general scope of 
my proposals as will enable them to be understood. 

The rolls Z and 4 consist of two hollow drums through 
which a tubular steel axis VV WV passes, and conveys a 
plentiful supply of water for keeping the rolls cool. 

The brasses which support the roll J/ are fixed, while 
those which ‘support the roll Z are movable in a suitable 
slide, and are pressed on by a small hydraulic ram X, 
which is in free and uninterrupted communication with an 
accumulator, so that at any time should the feed of metal 
be in excess, the roll Z will move back and prevent any 
undue strain in the machinery, the only result being a 
slightly increased thickness at that part of the sheet of 
metal, a defect which, as it extends paralle] across the 
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whole width of the sheet, will be easily corrected in the 


next rolling operation. 

The rolls, by preference, may be made 3 [t. or 4 ft. in 
diameter, each having a flange on one end only, and thus 
paiics trough with closed ends for containing the fluid 
metal. 

In order to obtain a regular and quiet supply of metal, 
I employ a small iron box or reservoir P, lined with 
plumbago or fireclay, along the bottom of this reservoir. 
Some 10 or 20 small holes of about } in. in diameter are 
neatly molded by a row of conical brass The 
reservoir is provided with along bar or handle at each 
end. By means of these bars, the reservoir is supported 











cold surface of the rolls, the metal at all times being free 


from floating slags. 

The speed of the rolls also affords a means of regulating 
the quantity of metal retained between them ; and as a 
pair of 4-ft. rolls would only require to make about four 
revolutions per minute, a quick-running engine could 
easily be provided with differential speed-gearing, so as 
instantly to alter the speed of the rolls to the very small 
extent ever required during the rolling process. 

The thin sheet of metal, as it emerges from the under- 
side of the rolls, is received between the curved guide 
plates S and 7, to the latter of which a cutting blade Uis 
bolted. Beneath the guide plate S a similar cutting blade 
is arranged to suddenly move forward 
by a cam and cut the thin sheet in 
two, the piece so cut afterward pass- 
ing between the second pair of rolls 








V V,from which it again descends 
by gravity, and passes between the 
third pair of rolls W W, and is de- 
livered on to a horizontal table, or 
it may be allowed to slide down the 
inclined end of a cistern of water, 
and moved slowly forward. By these 
means it will be possible to cool and 
stack a ton of plates without any la- 
bor or trouble. 

The thickness of plates capable of 
being produced will much depend on 
the size of the rolls ; if drums of 10 
ft. or 12 ft. in diameter are employed, 
it is probable. that plates of } in. in 
thickness could be produced, or even 
thicker. The central space between 
drums of such large diameter would 
represent a sort of plate ingot mold 
with nearly parallel sides for some 8 








in. or 10 in. in depth. 
When producing sheets of steel, 











the initial thickness of which does not 
exceed ,j, in., it might at first sight 
appear that the finished plate, with 
only two more rollings, would not 











get sufficient work done upon it to 
evelop the same degree of tough- 
ness and cohesion that would be ob- 














ROLLING SHEETS FROM LIQUID METAL. 


on the side frames, the bars falling into suitable notches 
made in the roll frame for that purpose. 

And here I would observe that the reservoir P should 
be well dried, and its interior surface heated to redness 
prior to its use. For this purpose a small furnace or 
stove should be placed near to the rolls, the stove having 
two or three rectangular openings on its upper side, in 
size corresponding to the interior of the reservoirs, which 
are to be inverted over these openings, the hot products 
of combustion passing freely through the row of holes, 
and bringing up the interior surface of the reservoir to a 
full red heat. In this state the reservoir is to be placed in 
its proper position in the roll frame, immediately after the 
arrival there of the ladleful of fluid metal. 

A pair of rails Q are supported on the roll frames and 
serve for the conveyance of the ladle 2, which is mounted 
on wheels and brings the metal direct to the rolls, or to 
any number of pairs of rolls that may be placed in line. 

The ladle is provided with one or more valves or stop- 
pers of the usual kind, by means of which the supply of 
metal to the reservoir P may be easily regulated ; the 
several small streams from the reservoir will deliver an 
almost constant quantity of metal, varying only slightly 
as the operator regulates the head of metal in the reser- 
voir—a means of regulating which a little experience 
would allow him to utilize with great advantage ; from 
the smallness of the head of metal in the reservoir the 
several streams will fall quietly without splashing. These 
streams do not fall direct on to the rolls, but into a small 
pool formed between the thin films solidifying against the 





tained by the many rollings which 
the present system necessarily in- 
volves ; but a little consideration will 
render apparent the entirely differ- 
ent conditions under which the formation of the plates 
takes place. 

Mild cast steel is a crystalline substance, and follows 
the inevitable law of all crystalline bodies, in so far as the 
size of the crystals depends on the bulk of the mass and 
the time allowed for their formation ; the longer the time 
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allowed, and the greater the mass, the larger are the 
crystals obtained ; their planes of cleavage are also more 
clearly defined, and are more easily separated from each 
other, or, in fact, have a less amount of cohesion. 

A cast ingot of 1 ft. square, quietly reposing in a soak- 
ing pit or heating furnace, may go on crystallizing for two 
or three hours, and develop a coarse crystalline structure, 
but, in rolling fluid steel in the manner proposed, we have, 
in place of a 1o-in, ingot, a sheet of one-hundredth of that 
thickness only, and in lieu of the two or three hours 
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allowed in ordinary cases for the development of crystals, 
we have, when using a 4-ft. pair of rolls, making four 
revolutions per minute, a transition from absolute fluidity 
to absolute solidity in just one-half of a second of time, in 
a mass of only +; in. in thickness ; and if crystals are de- 
veloped at any period during the half second of time oc- 
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cupied by this transition, they must be microscopic indeed, 
and possess but little if any of the properties that are. 
developed in large masses during hours of repose in the 
soaking pits ; hence it appears to me highly probable that 
the homogeneous fluid metal will pass at once into a per- 
fectly homogeneous uncrystalline body, and being sub- 
jected to fluid, semi-fluid and solid pressure in rapid suc- 
cession, will develop the full cohesive force and toughness 
of which the metal is susceptible. 

It will be at once perceived that in this mode of dis- 
posing of a ladleful of steel in the rolls we avoid the cost 
and wear and tear of casting molds, and the labor of 
their removal and rearrangement at each casting opera- 
tion, also the need for soaking pits or reheating turnaces, 
with their accompanying cost of labor and fuel. There 








PASSENGER LOCOMOTIVE FOR THE HIGHLAND RAILWAY, SCOTLAND. 








the mill to be fitted with a pair of 4-ft. diameter rolls, 
18 in. wide, and making four revolutions per minute, and 
set to produce a sheet having an initial thickness of +4 in., 
and rolled by the third pair to ,4, in., we should thus:have 
a surface velocity of the first pair of rolls equal to 50 ft. 
per minute ; and making when finished too plates 18 in. 


be 2 ~ —_— 


by 12 in., 45 in. thick, and weighing 300 lbs., or equal to 
a production of one ton of plates in 74 minutes. 

Hence it becomes a question which is the least costly 
mode of dealing with a ladleful of fluid steel ?—forming it 
into massive ingots in molds, or making it into thin 
sheets in the manner proposed. 
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PASSENGER LOCOMOTIVE FOR THE HIGH- 
LAND RAILWAY. 





THE accompanying illustrations, from the London Engi- 
neering, show the standard passenger engine of the High- 
land Railway in Scotland. This road runs through a 
rough and hilly country and has many heavy grades, in 
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STANDARD TENDER, HIGHLAND RAILWAY. 


will also be no loss arising from the waste ends of piped 
ingots, etc. 

It will be understood that thin sheets so produced will 
not acquire any scale during the single minute they are 
exposed to the oxidizing influence of the atmosphere prior 
to their immersion in the water-tank, and in consequence 
of there being no overlapping of plates in rolling there 
will be but little loss of metal in shearing. 

With reference to the speed of production, let us assume 











one place rising 66 ft. to the mile for 17 miles in succes- 
sion. The traffic is variable, being heavy in summer and 
very light in winter; but in the winter there is much 
delay from snow. 

The engine is of the eight-wheel type,-with four driving- 
wheels and a four-wheeled truck. The cylinders are out- 


side, with the steam-chests inside, and are placed on an 
The cylinders are 18 in. in diameter 
The steam ports are 15 < I}in. and 


incline of I in 12. 
and 24 in. stroke. 
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the exhaust ports 15 x 3in. The valves have 4 in. ex- 
treme travel and 1 in. outside lap. The valve motion is 
of the Allan straight-link type. Valves, eccentrics and 
eccentric straps are of cast iron. The slide-bars are of 
iron, case-hardened, and the slide-blocks are cast iron 
with a large surface, 72} sq. in. on each block. The pis- 
ton-rod and cross-head are in one piece, the cross-head 
being a plain eye with a case-hardened bush pressed into 
it, the small end of the connecting-rod being a plain jaw 
with a case-hardened iron pin through it and the cross- 
head. The other end of the connecting-rod is solid, the 
brasses being held up by a single key. 

The driving-wheels are 6 ft. 3} in. in diameter; the 
centers are 5 ft. 84 in., of wrought iron, and the tires are 
of steel, 34 in. thick. The distance between centers of 
drivers is 8 ft.9 in. The driving springs are equalized in 
the manner usually adopted on eight-wheel engines in this 
country. The driving-axle journals are 8 in, in diameter 
and 73 in. long. 

The truck is of the swing-bolster pattern and is carried 
on four wheels 444 in, in diameter, the axles being spaced 
6 ft. between centers. The wheel centers are of cast 
steel and are 39} in. in diameter, the tires being of steel 
3 in, thick. 

The frames are of the plate type usual in England. 
The axle-box guides are of steel, with liners of wrought 
iron, case-hardened. The axle-boxes are of steel. 

The engine is fitted with the vacuum brake, which is in 
use on this road. In addition it has the Chatelier counter- 
pressure water brake, which is found to work very well 
and to be of much use on the long heavy grades, both in 
holding the train and in keeping the cylinders and valves 
moist when steam is shut off. 

The boiler barrel is Soin. in diameter and 9g ft. 9} in. 
long. It is of }-in. steel and double riveted throughout. 
The outside fire-box casing is 6 ft. 24 in. long and 4 ft. 33 
in. wide. The tubes are 1} in. in diameter and 1o ft. 
4in.long. The fire-box is of copper and is 66 in. long and 
41 in. wide inside. The grate area is 18.8 sq. ft.; the 
heating surface is: Fire-box, 97.5 ; tubes, 1,038.5 ; total, 
1,136 sq. ft. The boiler is fed by two Gresham automatic 
injectors. 

The tender tank holds 2,250 gallons of water. The 
tender has an iron frame and is carried on six 454-in. 
wheels, of the same pattern as the engine truck wheels. 
The tender axles have both outside and inside bearings. 
The tender wheel base is 13 ft. 

In the accompanying cuts fig. 1 is a longitudinal section 
and fig. 2 a plan of the engine. Fig. 3 is a longitudinal 
section of the tender and fig. 4 is a perspective view of the 
engine, showing its general appearance. 

The engine weighs altogether 96,320 lbs. in working 
order, and the tender weighs 71,680 lbs., with tank and 
coal-box full. 
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PROGRESS IN FLYING MACHINES. 





By O. CHANUTE, C.E, 





(Continued from page 511.) 





WHILE the inventors who experimented with flapping 
wings, with which they tried to raise themselves on the 
air by muscular effort, doubtless had it in mind eventually 
to substitute artificial motors, if only they could catch the 
trick by which the bird flies, there have been a few others 
who have at the outset designed flapping wings, to be 
moved by some primary artificial motor. As they gener- 
ally knew of no such motor, within admissible limits of 
weight in proportion to its energy, such designs have re- 
rg mere projects, and but few experiments have been 
made. 

The proposal of Gérard, in 1784, shown in fig. 12, 
seems to have been among the first. It apparently pro- 
vides, in addition to the body and wings, for a eae, 
arrangement in front, and for feet with springs to lan 
upon. The inventor omitted to state in his printed de- 
scription what motive power he intended to use, but an 





inspection of the drawing suggests the conjecture that the 
we was to be propelled in part by escaping gases, 
like-a_rocket, and in part by flapping the = through 
the medium of a gunpowder engine ; proposals and ex- 
periments with such motors antedating, as is well known, 
those with the steam-engine. Be this as it may, soon 
after the success of the locomotive engine on the Liver- 
pool & Manchester Railroad, Mr. F. D. Artingstall en- 
deavored to compass an aerial locomotive. He con- 








Fic. 12.—GERARD—1784. 


structed a very light steam-engine, suspended it by a cord 
from the ceiling, and to the piston-rod he Minehead wings, 
which were so constructed that they opened somewhat like 
a Venetian. blind on the up stroke and closed during the 
down stroke, moving through an arc of 80°. When steam 
was turned on the wings worked vigorously, but the 
machine jerked up and down, rushed from side to side, 


and, in fact, performed all kinds of gymnastic movements 


except flight. This experiment was terminated by the 
explosion of the boiler, and a second attempt, in which it 
was intended to use four wings instead of two, in order 
to keep up a continuous buoyancy, resulted in a second 
explosion ; after which the experiments were abandoned. 
In 1868 Mr. Artingstall, in a communication to the 
Aeronautical Society of Great Britain, stated the weak 
point in his various experiments to have been the lack of 
suitable equilibrium. 

Every experimenter with aerial apparatus has doubtless 
encountered the difficulty of obtaining in a machine that 
equilibrium which the bird maintains by instinct, and 
also of deriving continuous support from the flapping of 
one pair of wings. These are probably the reasons which 
led Struvé and Telescheff to design, in 1864, the appa- 
ratus shown in fig. 13, in which five pairs of wings are 








Fic. 13.—STRUVE & TELESCHEFF -1864. 


attached to a central plane. The only description accessi- 
ble to the writer states that the wings were moved by 
human force acting upon a spring, but it is evident that 
the apparatus was intended to be driven by artificial 

wer, if the designers could only find one sufficiently 
ight for that purpose. That they did not succeed in this 
seems to be a fair inference from the fact that the machine 
was not tested by experiment. 

At the Exhibition of 1868, of the Aeronautical Society 
of Great Britain, Mr. J. Palmer exhibited a pair of wings 
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(to be driven by power) attached to a rotating axle, and 
so arranged that they expanded in the descent and closed 
in the ascent, like the action of a duck’s foot in swim- 
ming ; this motion being obtained in a remarkably simple 
manner by a roller running on an eccentric cam, which 
could be instantaneously changed in position, so as to 
convert the vertical lifting power into one of horizontal 
force. It does not seem to have been applied to any flying 
machine. 

At the same exhibition Mr. /. M@. Kaufmann, engineer 
of Glasgow, exhibited the working model represented in 
fig. 14, which was intended as the precursor of an aerial 
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Fic. 14.—KAUFMANN—1867. 


steam machine weighing 7,000 or 8,000 lbs. The appa- 
ratus consisted of a steam boiler and engine, mounted 
upon wheels, and propelled by: two long wings, which, 
during the down stroke, were set at an inclined direction 
backward, and were caused to turn at a forward angle 
during the up stroke. The main portion of the weight 
was to be sustained by superposed aeroplanes, and hence 
the machine should perhaps be described under that head, 
but it is here included under the head of wings, because of 
the mode of propulsion. The model weighed 42 lbs., and 
during the experiments with it its boiler, owing to its 
small size, was not fired, steam being supplied trom an 
independent boiler. With steam pressure at 150 lbs. to 
the inch, the wings made a short series of furious flaps, 
and one of them suddenly gave way about 2 ft. from its 
base, upon which the other one failed also. The inventor 
stated that he was then engaged in the construction of a 
larger machine on the same principle, but since then 
nothing more has been heard of it. He proposed to secure 
stability by letting down or raising up a long ‘* pendule”’ 
with itenesic joints, so as to adjust the center of gravity 
and keep the machine in a horizontal position, but it may 
well be doubted whether this would have proved effective. 

At a meeting of the British Aeronautical Society, in 
1871, Mr. &. C. Jay exhibited a model to illustrate a 
method which he cad ea in order to use wings of any 
length and weight without loss of power. This consisted 
of two pairs of oscillating wings moving on_the same 
shaft. It was expected that the forces generated by their 
motion would hold the machine is equilibrium, and that 
one pair of wings would be aided by the current of air, 
or whirlpool, produced by the movement of the other 
pair. This does not seem to have answered, for in 1877 
the same inventor presented a model to the same society, 
illustrating a method of obtaining a figure of 8 or sculling 
action with one pair of wings, but at the same time 
Mr. Jay candidly stated that *‘ although he had made a 
great many experiments, he had not yet succeeded in 
making a propeller (wings) sufficiently simple and effective 
for practical purposes.” - 

It is said that about the same time an of/zcian of Leipsic 
made a small steam bird, mounted on a globular steam 
boiler and actuated by a cylinder of 2 in. stroke, working 
wings 32 in. long. This machine would rise vertically 
3 ft., the wings making about three beats during the 
flight, but the boiler limited the performance. It con- 
tained spirits of wine only sufficient for 38 seconds, and 
the apparatus was but a toy. 

In 1871 Prigent designed the apparatus shown in fig. 15, 
which was evidently suggested by the dragon-fly ; this is 
a favorite idea with aviators, who, as we have seen 
already, have proposed the combination of two pairs of 
wings over and over again. It was intended to be driven 


by steam, but although in that same year Joy had pro- 
duced a steam-engine and boiler weighing but 27 lbs. per 
horse power, and rings iom, in 1868, has shown one 
claimed to weigh but 13 


bs. per horse power (both applied 









to aeroplanes), no attempt seems to have been made to 
experiment with Prigen?’s device. The fact is, that even 
the weight of the engines mentioned was too great, for it 
did not include the fuel and water, which for a non-con- 
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densing steam-engine would amount to about 26 Ibs. 
more horse power fer hour, and this did not compare 
favorably with the motive power of birds. The pigeon, 
for instance, is known, both by dynamometric experiment 
and computation, to develop in ordinary flight from 160 
to 425 foot-pounds of energy per minute for each pound of 
his weight, and as his pectoral muscles, which consti- 
tute Azs engine, generally compose i$ of his weight, we 
have for the weight of 47s motor from 


33.000 X 10 _ 18 ibs, to 33:000 X 10 
425 X43 160 X 43 


per horse power developed, including the fuel which 
enables him to fly for 10 to 12 hours at a stretch, 
Hopeless, therefore, of accomplishing anything practi- 
cal with steam-engines, experimenters with wings next 
turned their attention to springs or reservoirs of energy 
of various kinds, and with these they have succeeded in 
devising a number of toys which fly creditably for a few 
seconds. Clock springs were first tried, but they were 
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found to be unduly heavy, and in 1871 /oder¢ brought out 
his first mechanical bird, shown in fig. 16, driven by india- 
rubber in tension. The wings were arranged so as to 
change their plane automatically while flapping, in order 
to imitate the flexions of the natural wings, and the equilib- 
rium was secured by adjusting the center of gravity so 
as to correspond with the center of pressure due to the 
angle of flight. 

In 1872 Pénaud, who had already succeeded (1870 and 
1871) in compassing flight with the superposed screws and 
with the aeroplane, which will be noticed hereafter, by 
the force of twisted rubber, applied the same motor toa 
mechanical bird, which is shown in fig. 17. The wings 
beat straight down, and the propulsion is obtained from 
the flexion of their outer edges produced by the reaction 
of the air, The bird is unable to rise from the ground, 
but upon being thrown off the hand it first descends some 
2 ft., and then, having acquired the initial velocity needed 
for support, it flies for a distance of 50 ft. in 7 seconds, 
rising at the same time about 8 or 9g ft. above the point of 
departure, the equilibrium being perfectly maintained by 
the tail. 
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Simultaneously with this M. Hureau de Villeneuve, the 
— Secretary of the French Aeronautical Society, 

rought out his mechanical bird, which is shown in fig. 
18. In this the plane of the wings is inclined at an angle 





Fic. 17.—PENAUD—1872. 


of 45°, and the power is obtained from twisted rubber. In 
consequence of the peculiar motion of the wings, this 
model was able to start direct from the ground, but owing 








Fic. 18.—HUREAU DE. VILLENEUVE—1872. 


to the limited power of the rubber spring it 
only rose to the height of 4 ft., and then 
descended, forming a parachute. It was 
subsequently modified so that it would fly 
horizontally for a distance of 24 ft., at a 
velocity of 20 miles per hour. 

M. De Villeneuve has been promoting aviation by 
flapping wings for the past 25 years. He has, first and 
last, designed something like 300 experimental models, so 
that his garret is a complete aviary of artificial birds. He 
built, some years ago, a huge steam bird on the model of 
a bat. Being aware that there was at that time no suffi- 
ciently light and reliable steam-engine with its boiler to 
furnish the power required, he placed only the engine on 
the bird, and connected it by a hose with a boiler on the 
ground. Upon trial, as soon as the steam was turned on 
the wings beat violently, and the apparatus rose with tie 
inventor aboard. He grew nervous for fear that he would 
get beyond the length of his hose, and shut off steam sud- 
denly, upon which the bird fell and smashed one of its 
wings. It is still in existence, and the inventor is await- 
ing the development of a very light motor in order to 
resume his experiments with this great bird, which is 
some 50 ft. across. 

In 1872 M. Jodert brought out his second mechanical 
bird, shown in fig. 19. This is driven by twisted rubber, 
as being more manageable than rubber in tension, and 
consists of four wings beating alternately in pairs—as a 
horse trots---in order to produce continuous and uniform 
support and equilibrium, instead of the jerking motion 
observable in other apparatus. This flew fairly well, but 


a measurement of the foot-pounds developed and of the 














results obtained, in this as well as in the three other 
mechanical birds previously described, led to the inference 
that there was great waste of power, as compared with 
that of birds. This was attributed to the rigidity of the 
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front edge of the wings in all these models, and accord- 
ingly in 1876 Zatin took the problem up again and suc- 
ceeded, by a double eccentric working two levers con- 
nected to the front edge of the wing, in giving it a twist- 


Fic. 20.—PICHANCOURT—188. 





ing motion similar to that of the bird. His apparatus 
flew some 65 ft., with rather less weight of rubber. 

In 1889 Pichancourt carried the matter still further in 
the mechanical bird shown in fig. 20, in which there is a 
triple eccentric, each one actuating a lever fastened to a dif- 
ferent point in the wings. His larger models, measuring 
174 in. from tip to tip of wings, and weighing 14 0z., are 
said to have flown up to a height of 25 ft. and to a dis- 
tance of 70 ft. against a slightly adverse wind. 

Now here ar- no less than six artificial birds, each with 
a somewhat different wing-motion, and they all fly, when 
urged by the energy stored in twisted rubber. The ques- 
tion, therefore, occurs why practicable machines, to carry 
passengers, cannot be built by substituting some prime 
mover for the rubber; and the answer is that all these 
models are so wasteful of power that there is no motor 
known sufficiently light, in proportion to its energy, to 
take the place of the rubber. The best that seems to have 
been done with the latter was to obtain a flight of 7 sec- 
onds with flapping wings, and with the expenditure. of 
energy at the rate of 600 foot-pounds per pound of twisted 
rubber, As there are 550 foot-pounds per second in a horse 
power, a primary motor, with its supplies, should in the 
same proportion weigh no more than : 


7X 550 = 6.4 lbs. per horse power, 
and there are none such known in practical operation, 
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Undeterred by this disheartening fact, M. De Louvrié 
designed, in 1877, the apparatus shown in fig. 21, which 
he calls the ** Anthropornis,”’ and which consists of a pair 
of wings, resembling those of the swallow, fastened to a 
hull mounted upon wheels, and intended to be actuated 
by a steam-engine or'a petroleum motor. A spring is to 
contribute to the downward stroke, and is to be raised by 
the motor on the upstroke. M. De Louvrié is a veteran 
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in promoting aviation, and his writings show a better 
understanding and firmer grasp of the question than most 
of those which nave been published on this intricate sub- 
ject. He had proposed, in 1863, a sort of kite-like flying 
machine, which will be noticed under the head of Aero- 
planes, and it is said that, in 1888, he presented his latest 
views before a commission of the French Academy of 
Sciences, supplementing them with certain experiments, 
from which he drew the conclusion that an apparatus 
capable of carrying four passengers needed no more than 
3,horse power to drive it at the rate of 67 miles per hour. 
It may be inferred that the French Commission was not 
convinced, from the fact that no action has been taken upon 
the proposal. 
(TO BE CONTINUED.) 
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HOW MANY CYLINDERS WILL IT PAY TO 
“a IN THE MULTI-CYLINDER EN- 








By GEORGE I. ROCK WOOD. 





THE records of scientifically conducted tests of double, 
triple and quadruple compound steam-engines in actual 
commercial service are rapidly multiplying, and have been 
given special prominence in the engineering journals of 
the past three or four years, Out of the wealth of data 
which they supply, one would think that an unquestion- 
able theory might have been deduced for designers to fol- 
low ; but the facts supplied stand in such curious and 
complicated relations to each other, that whatever has 
been written concerning the theory and design of the com- 

und engine has been generally confused, partial, and 
fragmenta and engineers of high degree hold various, 
and sometimes opposite, opinions as to the causes which 
conduce to the higher economy of the compound engine 
over that of the single cylinder engine, 

The subject has, however, received one masterly and 
comprehensive treatment in the paper, entitled ‘‘ The 
Philosophy of the Compound Engine,”’ which was read in 
November, 1889, before the American Society of Mechani- 
cal Engineers, by Professor R. H. Thurston, of Cornell 
University. In this |g ad the method of inquiry into the 
causes of wastes of heat in the steam-engine is most 
searching and scientific, and it must be of the greatest 
assistance in all attempts at revealing the exact relations 
of the principles of economy involved, But viewing these 
relations in the clear light shed upon them by this most 
valuable paper, it may still be questioned whether some of 
the conclusions reached are ultimate or even correct. Is 
it true, for instance, that triple or quadruple-cylinder en- 
gines are theoretically necessary to secure the highest de- 

ree of economy in the use of steam? May it not rather 

true that the use of more than two cylinders in series 
is positively disadvantageous ? 

rofessor Thurston proved very neatly that the intro- 
duction of one or of many cylinders between the low-pres- 
sure cylinder and the boiler does not affect the operation 








of the latter cylinder through cylinder condensation, how- 
ever great that condensation may be, provided the opera- 
tion of the added cylinders is effected by raising the steam 
pressure commensurately, leaving the low-pressure cylin- 
der the same initial pressure as before ; and he goes on 
to say: ‘‘ The total waste by this form of loss is thus evi- 
dently measured in the case of the multi-cylinder engine 
by the maximum waste in any one cylinder.” The im- 
plication in this last sentence is, that waste of heat due to 
cylinder condensation does actually occur in every cylin- 
der of the multi-cylinder engine. But if heat is absorbed 
in the walls of the high-pressure.cylinder, and then trans- 
ferred therefrom without being transformed into work in 
that cylinder, can it as yet be said to be wasted? True, 
it has passed through this cylinder without doing work, 
but so has all the remainder of the heat left in the steam 
at the instant of opening the exhaust port. How can it 
be a loss, since it is just as available for use in the suc- 
ceeding cylinder as is this latter quantity of heat, and 
moreover, no heat is lost until it is deposited in the con- 
denser? This is virtually what Professor Thurston says 
in the above statement that the quality of the steam de- 
livered to the low-pressure cylinder is unaffected by the 
amount of cylinder condensation, be it much or little, 
which has occurred in the preceding cylinders. It must 
be the last cylinder alone, therefore, which wastes heat in 
this way, for its walls abstract a certain quantity of heat 
which is discharged directly into the condenser. 

Now consider the difference between the conditions of 
steam distribution which would result in a given engine 
of four cylinders arranged on the tandem compound 
method, and those which would result in the same engine 
deprived of its two intermediate cylinders, the boiler pres- 
sure and the point of cut-off in the first cylinder not being 
varied in the two experiments. As the ratio of expansion 
in the compound engine is the quotient arising from 
dividing the volume of steam in the low-pressure cylinder 
at the instant of exhaust by the volume of steam in the 
high-pressure cylinder at the instant of closing the cut-off 
valve, the ratios of expansion in the two cases will be 
identical ; and as, other things being equal, the efficien 
of an engine varies with the ratio of expansion, the effi- 
ciencies in each case should also be identical, unless the 
amount of the internal wastes is affected by removing the 
two cylinders ; but internal waste is shown to occur only 
in the low-pressure cylinder. Consequently, in order to 
prove that the two cylinders in series can be made to give 
an efficiency as great as three or more in series could give, 
it is only necessary to show that the same initial and ter- 
minal steam pressures and temperatures realized in the 
low-pressure cylinder of the multi-cylinder engine may be 
retained, although the two intermediate cylinders be re- 
moved from the engine. 

It is probably well understood that with a given boiler 

ressure the average pressure in the receiver, between the 
high-pressure and low-pressure cylinders of a given 
double-compound engine, depends solely upon the relation 
of the volume of steam taken from the boiler by the high- 
pressure cylinder to the volume of steam taken from the 
receiver by the low-pressure cylinder, per stroke of the 
pistons. Should the low-pressure cylinder take a larger 
volume of steam, before cutting off, than the high-pres- 
sure cylinder delivers per stroke to the receiver, the aver- 
age receiver pressure will be correspondingly lower than 
the terminal pressure in the high-pressure cylinder. If, 
therefore, the ratio of cylinder volumes in the double com- 
pound engine is the same as the ratio of the volumes of 
the high-pressure and low-pressure cylinders of a quad- 
ruple compound engine, and the points of cut-off in the 
low-pressure and high-pressure cylinders of each engine 
are alike, then, with the same boiler pressure in each 
case, the average pressures of the steam entering each 
low-pressure cylinder up to cut-off should also the 
same, no matter how great the boiler pressure may be. 
But the extreme variations of the receiver pressure may 
be reduced as much as desired by increasing the dimen- 
sions of the receiver. So, by employing a receiver between 
the cylinders of the above-described double compound 
engine, of such proportions that the pressure of the steam 
Geleerua to the low-pressure cylinder shall be equal to the 
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pressure of the steam entering the low-pressure cylinder 
of the above-described quadrup!e compound engine, indi- 
cator cards taken from each low-pressure cylinge should 
be identical. 

To recapitulate : In the multi-cylinder engine, loss of 
energy due to cylinder condensation occurs only in the 
last, or low-pressure cylinder. If the intermediate cylin- 
ders be cut out of the circuit, the amount of this loss will 





must bear a goodly percentage of compound interest, all 
to be added to the before-mentioned sum, and all a need- 
less waste due to a supposed saving in—what? Initial 
cylinder condensation. 

It seems hardly reasonable to doubt that if there be any 
virtue in the generally held theory, that the waste of the 
single-cylinder engine is chiefly due to absorption and 
transference of heat by its walls without transformation 
into work, a consistent application of that theory 
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calls for no more than two cylinders to secure the 
maximum possible efficiency in the use of steam. 
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AN ENGLISH SAFETY WATER GAUGE. 
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hot thereby be affected, proved ihe receiver capacity 
between the two remaining cylinders is sufficient to keep 
down the initial steam pressure in the last cylinder to the 
Same intensity naturally occurring when the intermediate 
cylinders are in use. Therefore, more than two cylinders 
are theoretically w#necessary to obtain the maximum pos- 
sible economy in the use of steam. 

Indicator cards are appended to show the character of 
the steam distribution in an engine composed simply of 
the high-pressure and low-pressure cylinders of a triple- 
expansion engine fitted with the Wheelock valve-gear. 
Much compression, together with a clean and instanta- 
neous exhaust, is attained. In consequence of the exces- 
Sively heavy unbalanced pressure in the high-pressure, 
two-cylinder compound engine, a very pronounced com- 

ression is needful to relieve the cut-off valves while open- 
ing, and is the only practical difference resulting from 
doing away with the intermediate cylinders. The 
Wheelock slide-valve has only ;; in. lap, and it moves 
across this amount during the dwell of the piston at the 
end of the stroke. 

So much for hypothetical argument. But there is a very 
practical side to all this, for if it is true that more than 
two cylinders in series are unnecessary to secure to the 
owner of the engine the very best economy, then there has 
been a great deal of needless expense in equipping large 
steam plants of recent construction, as, most notably, in 
the case of the great plant of the West End Street Rail- 
road, in Boston. The extra expense entailed by the addi- 
tion of 13 intermediate cylinders, foundations, piping, 
etc., cannot come much under $60,000 or $70,000, and 
with the up-keep of all this extra machinery, this sum 











A SAFETY WATER GAUGE, 


the foot-plate of a tramway locomotive, or the stoke hold 
of a torpedo boat, the failure of a glass has several times 
caused the death of the stoker, not to mention very numers 
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ous injuries. A man need only be caught for a second or 
two in the rush of boiling water and steam to receive in- 
juries rendering him incapable of flight, and causing him 
to sink down and be scalded to death. 

Several attempts have been made to design gauge fit- 
tings that would close automatically upon the breaking of 
the glass, but without complete success. At length, how- 
ever, Messrs. J. Hopkinson & Company, of Britannia 
Works, Huddersfield, have brought out the fitting shown 
in the annexed engraving, which completely answers all 
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THE VIEGE-ZERMATT RAILROAD. 





(Condensed from. /#dustries.) 





OF the great number of English tourists who every sum- 
mer visit Switzerland, probably only a comparatively small 
percentage ever reach Zermatt, and yet the little mountain 
village, lying high up in the Pennine Alps, is, perhaps, 
one of the most favored spots in that most favored coun- 
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PROFILE OF THE VIEGE-ZERMATT RAILROAD. 


requirements, protecting the stokers perfectly, and being 
at the same time free from all danger of giving false indica- 
tions. As will be seen, there is a valve both in the steam and 
in the water arm, and both these valves come to the seat in 
case of accident. The lower ball valve 4 is made so heavy 
that it cannot be held up against its seat by the pressure 
of the column of water in the boiler, and consequently 
there is no danger of the water being trapped in the glass 
and kept there to give a false indication, Further, the ball 
is of such a weight that it will not be carried up by the 





try. The reason is, however, not far to seek. From 
Viége, where the Zermatt Valley joins that of the Rhone, 
some 27 miles of road have to be traversed, for the first 12 
of which there only exists a mule path. Travelers leaving 
the trains of the Jura-Simplon Railroad at Viége had still 
eight or nine hours’ journey before them, for, owing to 
the mountainous nature of the paths and roads, progress 
was very slow. Once in Zermatt, however, the discom- 
forts undergone are soon forgotten. For the geologist, 
the botanist, the mountaineer thirsting for a chance of 

distinguishing himself, and the 








invalid—either young or old— 
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rolling of a vessel or the shaking of a locomotive. The 


ball 2 in the steam arm rests over the upper end of the 
supplemental tube C, as shown, except when it is forced 
forward against its seat, as shown in dotted lines. It also 
is safe from dislodgment by shaking. 

When a glass breaks the water pressure in the lower 
arm throws the valve A against its seat and stops all es- 
cape at the lower end of the glass. At the same time the 
rush of water up the supplemental tube C lifts the valve 
B. This is then forced against its seat by the steam, and 
thus all escape is cut off instantaneously and certainly, A 
new glass can then be fitted with safety. Upon closing 
the cocks and removing the clearing screw J in front of 
the bottom arm, and a similar screw in that of the top 
arm, the valves will roll out of the gauge. : 

We are sure that our readers will recognize the merits 
of this gauge, and that those who are responsible for the 


safety of stokers will give it further consideration, 
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there are charms untold, From 


Ae : here the ascents of the Matter- 


horn, Monte Rosa, and Briet- 
horn are made, and the great 
glacier panorama of the Gor- 
nergrat is only an afternoon's 
walk distant. It is no wonder, 
therefore, that in spite of all 
hindrances more than 12,000 
tourists have found their way 
thither during the last few years, 
and that Swiss engineering en- 
terprise, stimulated by its previ- 
ous successes, set itself the task 


of awakening the echoes of these 
Alpine solitudes with the shrill 
Fig. 3. 4 é 
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whistle of the locomotive. 

The building of the railroad 
was. authorized.in 1886, and 
the first survey made was for an ordinary adhesion line 
with maximum grades of 4.5 percent. The estimated cost 
was so great that new surveys were made, and the final 
location provided for the introduction of sections of 10 and 
12 per cent. grade, to be worked on the Abt rack-rail sys- 
tem. 

The total length of the road is 21.99 miles, and the Zer- 
matt terminus is 3,220 ft. higher than the starting point at 
Viége, the average rise being 146.5 ft. per mile. The 
manner in which the rise has been distributed and the 
grades arranged is shown in the accompanying profile, fig. 
1, in which the rack-rail sections are shaded, The mini- 
mum radius of curvature is 197 ft. 

The line is of 1-meter (39.37 in.) gauge. The rails are 
49 lbs, to the yard, of steel, and are laid on steel ties of the 
Post or box type ; these ties are of steel, and weigh 83 Ibs; 
each. The rack-rail on the Abt system consists of two 
plates, each 1 in, thick for gradients of 10 per cent, and 
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THE NEW TERMINAL STATION 
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upward, and % in. thick for gradients between 7 per cent. 
and 10 per cent. The entrance points of the rack-rail, 
being carried on springs borne by each sleeper and con- 
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nected by a link of 1 m. (39.37 in.) in length to the next rail, 
allow for such slight variations in position as will accom- 
modate the pinions on the axles of the engine. This ar- 
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rangement permits the engine to enter the rack without 
slowing down abnormally. 
The locomotives are adapted to both the ordinary and 


the rack-rail, They have 
four driving-wheels cou 
led, a pair of trailing-wheels 
behind the fire-box, side 
tanks and a coal-box on the 
rear end, The driving- 
wheels are 35.5 in. in di- 
ameter, and the trailing- 
wheels 23.6 in. These ad- 
hesion wheels are driven by 
outside cylinders 12.50 in. 
in diameter and 17.75 in. 
stroke. The driving-wheels 
are spaced 6 ft. 5.25 in. be- 
tween centers, and the total 
wheel-base is 14 ft. 1.5 in. 
The boilers have a total 
heating surface of 705 sq. 
ft.; the grate area is 13 
sq. ft., and the working 
pressure 170 lbs. 

The pinions for working 
on the rack-rail are under 
the engine ; there are two 
of them, connected by par- 
allel rods, They are driven 
by two inside cylinders 
placed in the smoke-box, 
about on a line with the 
outside cylinders ; they are 
14.25 in, in diameter and 
17.75 in, stroke. The pin- 
ions are spaced 36.75 in. 
between centers ; they are 
27.25 in, in diameter to the 
pitch-line,and the teeth are 
4.75 in. pitch. 

The locomotive thus real- 
ly consists of two distinct 
engines, the outside cylin- 
ders’ working the driving- 
wheels on the‘adhesion line, 
and the inside cylinders be- 
ing brought into use on the 
rack-rail line. Both outside 
and inside cylinders have 
the Walschaert valve gear. 
The locomotives were built 
by the Swiss Locomotive 
Machine Works at Winter- 
thur. 

The cars are of ‘three 
kinds : second-class, third- 
class and open observation 
cars. They are all of the 
same size, weighing about 
12 tons each, and carried on 
two four-wheel trucks, The 
second-class and observa- 
tion cars can seat 48 pas- 
sengers each, and the third- 
class cars 56, They are fitted 
with vacuum brakes and 
with special brakes work- 
ing on the rack-rail. The 
locomotives have driver 
brakes. 

The special works re- 
quired are not very heavy, 
as the adoption of the rack- 
rail and heavy grades per- 
mitted the line to follow the 
natural conformation of the 
valley. There are five short 


tunnels, with a total length of 784 ft. There are a num- 
ber of small bridges, but the only large bridge is the 
Miuhlbach, Viaduct, a sketch of which is shown in figs, 2 
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and 3. This bridge spans a ravine, is 219 ft. long over 
all, and 148 ft. in height from the bottom of the valley to 
the rail. The span of the arch is 176 ft. The general 
construction is shown in the sketch. 

This road was partly completed in 1890 ; it was opened 
to Zermatt in July last, and carried a large number of pas- 
sengers this season. It is not operated in the winter. The 
= complete, with a single track, was about $50,000 per 
mile. 
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THE PHILADELPHIA & READING TERMINAL 
STATION. 








THE new terminal station of the Philadelphia & Reading 
Railroad Company, in Philadelphia, is probably the most 
important structure of its kind now in progress in this 
country. It will replace the old passenger stations, and 
will, for the first time, give the Reading Company con- 
venient and sufficient accommodations for its business. 
For the accompanying illustrations, which show a general 
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style. In front is a balcony overlooking Market Street, 
which will be a delightful spot in pleasant weather for per- 
sons who have time on their hands waiting for trains. 

There is a half story between the second and third 
floors, which will contain the offices of the operating de- 
partment of the Reading Terminal Company. The re- 
maining floors will be used for the general offices, now 
located at No. 227 South Fourth Street. President 
McLeod's offices will be at the corner of Twelfth and 
Market streets, on the third floor, adjoining the Board 
rooms, reception-rooms, etc. The eighth floor will be 
used for storage and for mechanical apparatus for heat- 
ing, lighting, etc., all of which will be of the most approved 
pattern. 

The train-shed, which is rear of the main building, has 
the same width and extends through to Arch Street. The 
tracks are on a level with the second floor of the main 
building, and are entered by trains from the elevated struc- 
ture which the Reading Terminal ge see is now build- 
ing. Filbert Street passes under this shed, and the base- 

ment under the train-house from Filbert 

Street north is occupied by the Market 

House, which the terminal was required 

to construct under its contract with the 

city. The train-house is wide enough to 
contain 13 tracks with the necessary plat- 
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forms, and the tracks are of sufficient 
length to accommodate the longest train 
usual. 

The building has been designed under 
the direct supervision of President Mc- 
Leod, who furnished all the main features 
of the design, and has also paid careful 
attention to details. His object was to 
secure a desirable architectural effect with 
the greatest possible convenience ‘in ar- 
rangement, and it is believed that he has 
succeeded. 
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SE COND FLOOR PLAN P4R STATION 12TH & MARKET STS 


view of the main building as it will appear when complet- 
ed, and a plan of the main floor of the station, we are in- 
debted to the Company. 

The main building, which is situated at the corner of 
Twelfth and Market streets, in Philadelphia, is 266 ft. 
front on Market Street, 100 ft. deep and 132 ft. high from 
the pavement to the top of the cornice, It is divided into 
eight floors, and, as the illustration shows, is of a hand- 
some and rather striking design of the Renaissance order. 
The material for the lower floors up to the balustrade 
which surmounts the entrance arches is of a pinkish gran- 
ite. The upper stories will be of light-colored brick with 
terra-cotta trimmings. 

As will be seen from the illustrations, the lower or 
ground floor, with the exception of the entrance to the sta- 
tion, which is on a level with the sidewalk, is a few steps 
below the street ; and this long basement is given up to 
stores, of which there will be six on the Market Street 
front and one on Twelfth Street. Behind these and under 
the train-house are the cab-stands and approaches for bag- 
gage wagons in the rear of the main building. 

On the first floor of the main building are the ticket 
offices, a large passenger lobby and the baggage rooms. 
On the corner of Twelfth and Market streets is the treasury 
department of the Company, and at the other Market Street 
corner the offices of the Treasurer of the Coal & Iron Com- 

any. 

r The second floor contains the general waiting-room, 
100 < 75 ft., with the ladies’ room, 44 X 56 ft., to the 
right, and the dining-room and restaurant to the left. 
These will be fitted up in the latest and most.approved 
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Work is now being pushed on the sta- 
tion as fast as possible. The rear end of 
the train-house and the market-house will 
be completed during the winter, and it is 
expected that the building will be so far 
finished that trains can begin to use it by 
September next, although the entire struc- 
ture will not be ready for occupancy be- 
fore December, 1892. 4 

Philadelphians and other travelers who 
are obliged to use the present very cramp- 
ed and inconvenient station of the Company at Ninth and 
Green streets will appreciate highly the advantages to be 
gained by the change to the new building. 
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THE ESSENTIALS OF MECHANICAL DRAWING. 
By M. N. Forney. 














(Copyright, 1890, by M. N. Forney.) 





(Continued from page 521) 


CHAPTER XIII.—(Continued.) 
OBLIQUE PROJECTION OF A SPUR WHEEL.* 


In drawing a spur wheel or other object in an oblique posi- 
tion, with respect to the vertical] plane of projection, it is neces- 
sary, in the first place, to lay down the elevation and plan as 
if it were parallel to that plane, as represented in figs. 348 and 
349. Then transfer the plan to fig. 351, giving it the same in- 
clination to a horizontal line which the wheel in the side view 
ought to have to a vertical plane. Assuming that the hori- 
zontal lines 4 Gand #H BZ pass through the center and axis of 
the wheel both in the parallel and oblique projections, figs. 
348 and 350, the center of its front face in the latter position 
will be determined by the intersection of a perpendicular raised 
from the point C’, fig. 351, with that axis. Now it is obvious 
that if we take any point, as a in fig. 348, the projection of that 
point in fig. 350 must be in the line a a, parallel to 4 G and 


* The elucidation of the method of drawing an oblique projection of a spur 
wheel, and the engravings illustrating it, are taken from the “ Engineer and 
Machinists’ Drawing-Book,” _ 
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HB; and further, this point being projected at a’ in fig. 349 
and transferred to fig. 351, that its projection in fig. 350 must 
be in the perpendicular a’ a, figs. 350 and 351. Therefore the 
intetsection of these two lines is the point required. Thus all 
the remaining points, 4, c, ¢, etc., may be obtained by the in- 
tersections of the perpendiculars raised from the points 4’, <’, a’, 
etc., fig. 351, respectively, with the horizontals drawn through 
the corresponding points in fig. 348. It will also be observed 
that since the points ¢’ and / in the further face of the wheel 
have their projections in a and 4, fig. 348, their oblique projec- 
tions will be situated in the lines a a and 44 ; but they are also 
at eand /,; consequently the lines ¢aand/ 4, fig. 350, are the 
oblique projections of the edges a’ ¢’ and 4’ 7", fig. 351. We have 
now to remark that all the circles which, in the rectangular el- 
evation, fig. 348, been employed in the construction of this 
wheel, are projected in the oblique view into ellipses the 
length and position of whose axes may be determined with- 
out any difficulty ; forsince the planes 7’ G’, figs. 349 and 351, 
in which these circles are Situated, are vertical, the major axes 
of all the ellipses in question will obviously be perpendicular 
to the line H B and equal to the diameters of the circles of 
which they are respectively the projections ; and the minor 
axes, representing the horizontal diameters, will all coincide 
with the line H B. Thus, to obtain the ellipse into which the 
pitch circle is, projected, it is only necessary to set off upon 
the vertical D £, fig. 350, above and below the point C, the 
radius of the pitch circle, whose horizontal diameter # 7 being 
ati 7’, fig. 351, is projected toz 7, fig. 330; and thus, having 
obtained the major and minor axes, the ellipse in question may 
easily be constructed. The intersections of the horizontal lines 
gg, hh, etc., figs. 348 and 350, with this circle gives the thick- 
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Fig. 352. 

ness of the tooth gat the pitch line ; and by projecting in 
the same manner the circles bounding the extremities and roots 
of the teeth, these points in each individual tooth may be deter- 
mined by a similar process. But since, in cases where strict 
accuracy is required, a greater number of points is necessary 
for the construction of the curvature of the teeth, two addi- 
tional circles, #m and po, may be drawn, fig. 34%, and pro- 
jected to fig. 350, where the corresponding points are indicated 
by the same letters. 

It is almost unnecessary to observe that the instructions we 
have given for the drawing of the anterior or front face / G’ 
of the wheel are equally applicable to the posterior or back face 
H' J’, which is parallel to it, and in all respects the same ; the 
common center of all the circles in it being O’, fig. 351, is pro- 
jected to O in fig. 350. Hence it will be easy to construct the 
ellipses representing these circles in the oblique projection, and 
consequently to determine the points ¢, /, 4, etc., in the curva- 
ture of the teeth ; observing that, as their center lines converge 
to C in the front face, they all tend to O in the 1emoter surface, 
which is, however, for the most part concealed by the former. 
Jt would be superfluous to enter into any details regarding 





the construction of the oblique view of the rim, hub and arms, 
which are drawn upon precisely similar principles to those which 
have already been so fully explained. 


INTERNAL GEARS. 


Fig. 352 represents a gear wheel, 4, in which the pinion B 
is within the circumference of the pitch circle. Such gears were 
formerly quite extensively used, but of late years they have 
come to be considered as clumsy contrivances, and are rarely 
used except in special mechanisms.* 
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Fig. 353- 





The method of laying off cycloid teeth for such gears is as 
follows : 

Let A A’, fig. 353, and B BJ’ be arcs of the pitch circles of a 
wheel with 36 teeth of Ir in. pitch, and of an internal geared 
pinion with 16 teeth, and / the pitch-point ; C a tooth belong- 
ing to the wheel, and D one on the pinion. The flank P a of 
the tooth C works on the face / 4 of the tooth D. The outline 
of the flank P a is an epicycloid described by the rolling of a 
generating circle, R, on the pitch circle A A’ of the wheel ; and 
the outline of the face P 4 of the tooth of the wheel is also an 
epicycloid, described by the rolling of & on the pitch cirgle B B’ 
of the pinion. The face P a’ of the wheel tooth C works with 
the flank P 4’ of the pinion tooth D. The outline of Pa’ isa 
hypocycloid, described by a generating circle, #’, rolling inside 
of the pitch circle A A’ of the wheel ; and the flank P 3’ is de- 
scribed by the rolling of 4’ inside of the pitch circle B J’ of 
the pinion. As the diameter of 2’ is in this case half,that of 
the pitch circle of the pinion, P 4’ is a straight line.+ 


BEVEL GEARS. 


It has been explained that the action of spur wheels in rela- 
tion to each other is similar to that of two revolving cylinders 
whose surfaces are in contact and whose axes are parallel. The 
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cylindrical surfaces which are in contact, and whose circular 
outlines form the pitch circles, may be called the frimitire 


* L. Howard Cromwell’s ‘* Treatise on Toothed Gearing.” . 
t From Unwin’s “ Elements of Machine Design,” 
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cylinders or pitch surfaces, These can re- 
volve in contact with each other without 
sliding. If the axes of gear wheels are not 
parallel and would intersect each other if 
extended sufficiently, then the pitch surfaces 
must be cones in order to revolve in con- 
tact without sliding. This is shown in fig. 
354, in which a2 dc and aé dare two cones 
in contact on the line ad; aeanda / being 
their axes. It is evident that two such 
cones can revolve in contact with each other 
without sliding. Usually the axes of bevel 
wheels are at right angles to each other, but 
it will make no difference in their action if 
their angle of inclination is not a right an- 
gle, as shown in fig. 355. Usually the pitch 
surfaces of bevel wheels, called primitive 
or pitch cones, consist of parts only or frus- 
trums of cones. Thus in figs. 354 and 355 
the conical surfaces of the parts ¢ g 4 6 and 
6 ht d would form the pitch surfaces; the 
portions a g & and a i 4 of the cones are re- 
moved so that either of the shafts, as 7 /, 
fig. 355, may be extended in front of one 
of the wheels without coming in contact 
with the wheel 4. It will also be seen that 
if the teeth which are formed on the pitch 
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cones were extended near to their vertices 
at a, that the teeth would be too weak to 
stand the service required of them. The 
vertices of the cones, as shown in the fig- 
ures, coincide, and are drawn from a, the 
intersection of the axes a ¢ anda / of the 
two wheels. 

In estimating the velocity ratio of bevel 
wheels, any two contiguous diameters, as 
¢ 6 and ddor/ and / m, fig. 355, of the 
primitive cones may be taken, but conven- 
iently the largest pitch diameters, as cd and 
6 d, are usually spoken of as the diameters 
of the wheel and pinion. Bevel wheels 
which are of the same diameter are often 
called miter wheels. 

The method of laying off a pair of such 
wheels will first be described. The posi- 
tions of the axes of the wheels being 
known—in this case at right angles to each 
other—their center lines a / and az, fig. 
356, are drawn. The number of teeth— 
32—and the pitch— 2 in.—being known, a 
simple calculation gives the diameter of the pitch circles at 
203g in. From a, the point of intersection of the axes of the 
two wheels, lay off on a f and a ¢ distances a 7 and a £, each = 
to 10%, in., or half the pitch diameter. Through the points 7 
and & thus laid down, draw lines c 4 and dd perpendicular to 
a fand a ¢, and from and & lay off distances 7 4,17 6, 4 6 and 
& ¢, each equal to half the diameter of the pitch circle. Then 
from ¢c, 6 and d draw lines to a ; c a 6 and 4 ad will then be the 
primitive or pitch cones for the two wheels. The teeth must 
be formed on these cones in somewhat the same way as teeth 
are constructed for spur wheels on the primitive cylinder of 











which the pitch circle is the outline. There will be the differ- 
ence, however, that while the sides and the tops and bottoms 
of the teeth of spur wheels are parallel, those of bevel wheels 
will converge to the vertex of the cone on which they are 
formed. 

In laying out two miter wheels, as shown in fig. 356, they arecrep- 
resented in section, and are supposed to be cut by a plane pass- 
ing through their axes. This mode of representation has been 
adopted for the purpose of enabling us with greater facility to 
arrive at the true form of the exterior extremities of the teeth, 
and to show the mode of deriving from them the general form. 














N i Fig. 356. 


To lay off the teeth, first draw lines through ¢, 4 and d per- 
pendicular to ca, 6a and d a, and extend these lines so as to 
intersect ae and a/.* Frome, 4 and d lay off onc a, 6a and 
d a the distances c g, 6 A and di = tothe length of the teeth, in 
this case = 2% times the pitch, and through g 4 and ¢ draw 
other lines perpendicular to the pitch surfaces. From c¢, 6 and 
d set off distances c 1,4 1 andd 1 = to thedepth from the pitch 
circle to the tip of the tooth ; and also lay off ¢ 2, 4 2 and 
d 2 = the depth from the pitch cirele to the base of tooth. 
From the points 1, I, I and 2, 2, 2 draw lines converging to the 
vertex a of the two cones. These lines between ¢ and g, 4 and 
¢, @andz will then represent the outlines of the teeth. The 
thickness of the rim and of the plate or arms are laid off of the 
same proportions as for spur wheels. 

It has been explained that the largest pitch diameters, as ¢ 4 
and d 4, are usually assumed to be the diameters of the wheels. 
By connecting the points g and 4 or / and i, fig. 356, we will 
have another pitch diameter which will be useful in laying out 
different views of the wheels. The first or larger diameter, ¢ 4, 
is called the majer pitch diameter, and its corresponding circum- 
ference the major pitch circle ; the second or smaller one, g 4, is 
called the minor pitch diameter, and its circumference the minor 
pitch cirele. 

In drawinga plan and side view of one of the wheels which is rep- 
resented in section in fig. 356, first draw a center line, m oa ¢, 
figs. 357 and 358. Then from o as acenter and aradius equal to 
half the major pitch diameter, draw the major pitch circle p g 7 s, 
fig. 357, and from the same center and a radius equal to half 
the minor pitch diameter, draw the minor pitch circle ¢ u v w. 
Subdivide the major pitch circle into the required number of 
equal divisions for the teeth—in this case 32. Take one-half 
the diameter D in fig. 356, measured over the tips 1 1 of the 
teeth, as a radius, and with it draw a circle from 9, in fig. 357, 
outside the major pitch circle ; and with another radius = one- 
half of C, fig. 356, the diameter at the roots of the teeth, draw 


* To save room in the engraving, the intersection with 4 /is not shown.: |i 
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another circle from ¢@ in fig. 357 inside of the major pitch circle. 
These two circles will define tke limits of the outer tips and 
roots of the teeth in the plan. With one-half the minor diame- 
ters Z and F measured over the inner tips and roots of the teeth 
in fig. 356 draw other circles inside and outside of the minor 
pitch circle in fig. 357. 

In order to lay out the forms of the teeth it will be supposed 
that the lines drawn through 4 and ¢, fig. 356, perpendicular to 











| 
Fig. 358. 


sents what is called a /angent cone, on the surface of which at ¢ 
and 4 the teeth are laid off. As explained in Chapter XIII, if 
the surface or envelop of a cone is spread out flat it will bea 
sector of a circle, whose radius is equal to the Jength ¢ 4 of the 
side of the cone. In order, therefore, to find the form and 
dimensions of the teeth. we must conceive a portion of the sur- 
face of the cone 4¢ ¢ to be developed or spread out upon a plain 
surface, for which purpose let the line ¢ 6 be supposed to be 
moved parallel to itself to ¢’ 4’ or to any convenient distance be- 
yond the figure, and with ¢’ 4’ as a radius describe an are 4 3 
6" ofacircle, and froma center one’ 4’ extended ; and the wheels 
being each of the same diameter—with the same radius—de- 
scribe another arc tangent to 4 4’ 4”. These will be arcs of 
pitch circles upon which the operation of setting out and draw- 
ing the curvature of the teeth is to be performed precisely as in 
the case of spur gearing.* In the present instance involute 
teeth have been drawn, but cycloidal teeth may be used, 


©“ Engineer and Machinists’ Drawing-Book,” 











Then from the points of division for the teeth on the major 
pitch circle in fig. 357 lay off one-half the thickness of the teeth 
on each side. Through one of the points of division draw a 
center line, as m 0. From fig. 356 take one-half the width of 
the tip of the tooth, as shown at 4’, and Jay it cff each way from 
the center line mo, fig. 357, on the circle outside of the major 
pitch circle. From fig. 356 take one-half the width of the tooth 
at its root or base, and in the same way sctit off from m o, fig. 
357, on the circle which has been drawn inside of the 
major pitch circle. This then gives three points, I, 2, 
3 and 1’, 2’, 3’ in the outline of each side of the tooth, 
as shown in the plan. From these find centers 6 and 
7 of arcs of circles which will each pass through three 
of the points. Drawa circle of centers 6 7 through the 
centers of the arcs ; then with the radius of the arcs thus 
found, and from centers located in the circle of centers, 
similar arcs may be drawn through the points on the 
pitch circle, which represent the thickness of the teeth, 
to show the outlines of the outer ends of the teeth in 
the plan. Having done this, radial lines should be 
drawn from the corners 1, 1' and 3, 3’ of the outer tips 
and roots of the teeth toward the center ao and to the 
circles within and without the minor pitch circle ¢ # 
vw. These lines will represent the corners of the teeth 
in the plan. From 2 and 2’ on the major pitch circle 
draw radial pencil lines toward 0, intersecting the minor 
pitch circle at ¢. The intersections of the radial lines 
drawn from I, 1, with the circle outside of the minor 
pitch circle at ¢, will give the width of the tip of the 
tooth at its inner end. The 
intersection of the lines drawn 
from 2 2’ with the minor pitch 
circle will give the width of 
the inner end of the tooth on 
the minor pitch circle, .and 
the intersection of the lines 
drawn from 3 3’ with the circle 
inside of the minor pitch cir- 
cle will give the width of the 
inner end of the tooth at its 
root. These three intersec- 
tions will give three points in 
the outline of the inner end of 
the tooth through which arcs 
can be drawn in the same way 
as already explained for the 
outer end. 

For the side view, fig. 358, 
of the wheel extend the center 
line m a to e, and lay down 
the major pitch diameter ¢ 4 
and pitch conec a 4, as already 
explained. Measure off onc a 
and 6 a the length ¢c g and 4 & 
of the teeth, and draw the mi- 
nor pitch diameter g4. Then 
from fig. 356 take the vertical 
distance 6 7 of the outside end 
of the tip of the tooth above 
the pitch diameter ¢ 4 and lay 
it off above ¢ 4 in fig. 358, and 
draw a pencil line, 1 1’, paral- 
lel toc dé, Also take the ver- 
tical distance 6 8 of the root 
of the tooth below the pitch di- 
ameter from fig. 356, and draw 





Fig. 359. 


the pitch lines a 6 and ac are extended toe; ce then repre- | another pencil line, 2 2’, in fig. 358, parallel to ¢ 4 at the required 


distance belowit. Proceed inthe same way for the smaller ends 
of the teeth, and draw lines parallel to g 4 to represent the tips 
and roots at thatend. Then from each of the teeth shown in 
the lower half of fig. 357 project lines, as, for example, aa’, 
from the corners of the outer ends of the tips to the line r 1’. 
The intersections at a’ will define the position of the corner of 
the tip of the tooth in the side view. Then from 4, fig. 357, the 
intersection of the major pitch circle with the side of the tooth, 
draw another line, 4 4’, intersecting the pitch diameter ¢ d at 3’ 
in fig. 358. Draw a similar line from ¢, the root of the tooth in 
fig. 357, to the line 2 2’ in fig. 358, intersecting it atc’. Then 
a’ 4' c’ will be three points in the outline of the tooth through 
which an arc of a circle or other curve may be drawn which 
will represent the outline of the end of the tooth. Proceed in 
the same way for each tooth and mark the points, and then 
draw curves through these points with a pencil by hand. These 
may then be inked in most conveniently with the aid of an 
irregular curved template similar to that shown by fig. 359, 
which can be adjusted to the curves. 

Having laid down the points representing the angles of the 
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outer ends of the teeth, converging lines should be drawn from 
them toward the vertex a, fig. 358, and intersecting the lines 
drawn parallel to g 4, which define the tips and roots of the 
small ends of the teeth. The curves representing the small 
~~ are laid down in the same way as described for the large 
ends. 

TO BE CONTINUED. 








Manufactures. 


A Heavy Standard Molder. 





THE accompanying illustration represents an extra heavy 
standard 12-in. molder made by the Egan Company. This 
machine, it is claimed, is equal in capacity to any inside molder, 
and has all the advantages of an outside molder in setting up 
for heavy or light work. It can be used as a timber dresser 
also, and will dress up 8 X 8-in. timbers on all four sides at 
one operation. It is especially adapted for heavy building 
material, car work and the like. 

The frame is very heavy, well braced, with ample floor 
space. It is made extra long, so that the belts have great pull- 
ing capacity and every advantage and convenience for easy 
running. The spindles are made of the best cast steel, large in 
diameter, and run in extra long. self-oiling boxes, lined with 
genuine Babbitt metal. The patent outside bearing is of the 
latest improved construction. It goesto the floor and is braced 
by a solid projection from the base of the frame. No bolts or 
outside boxes have to be taken off to raise and lower the bed. 

The side heads, with their spindles, raise and lower with the 
table, and both inside and outside spindles are adjustable ver- 
tically and horizontally, while in operation, by hand wheels on 
the front side below the bed. The under head is also adjustable 
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NEW EXTRA HEAVY 12-IN. STANDARD MOLDER. 


laterally. These are great improvements on molders, and will 
be appreciated by all first-class operators. There are chip 
breakers to every head, and in this there is a marked advan- 
tage, as there can be no tearing on any of the heads, the way 
these improvements are rigged. 

The patent bonnet is adjustable to or from the head, inde- 
pendent of the adjustable shoe, which can be brought clear 
under the knife. The bonnet swivels ona stud and can be 
swung clear out of the way, giving free access to the knives. 
The pressure foot for the lower head is a cored arm, projecting 
from the back of the frame and supported at the, front of the 
bed, making a very stiff and reliable pressure foot, holding the 
work down solid to the bed, thereby doing perfect work on the 
lower cylinder, 

The feed is extra powerful, and consists of four rolls, two in 
the bed and two above, all driven by powerful gearing, and 
the expansion for driving the lower rolls is very perfect. There 
are two feeds on the machine. The upper feed spindles are 
hung on links in such a manner that the feed rolls raise up 
parallel, giving the feed rolls a fuli bearing on the board the 
entire width of the piece. By an improved system of weight- 
ing, the feed rolls can be instantly raised up, allowing the 
operator to slip the board back. 

Further information can be obtained from the builders, the 
Egan Company, Nos. 194-214 Front Street, Cincinnati, Ohio. 


> 


Baltimore Notes. 





Surveys have been made and preparations are being made 
for the construction of the Washington & Chesapeake Beach 
Railroad. The road will be 30 miles long, single track, stand- 
ard gauge, and will run from Washington to a point on Chesa- 
peake Bay near Fair Haven. 


Work on the new electric line to Curtis Bay, to be known 
as the South Baltimore & Curtis Bay Railroad, will be com- 
menced January 1, 1892, and the road put into operation by 
March, connecting with the Blue Line horse cars, which will 
be cabled. The power and car houses will be built by the 
Ryan & McDonald Company and the South Baltimore Car 





Works, A 300-H.P. steam plant will be put in the power 
house, which is to consist of one story about 50 X go ft. The 
building will be constructed of fireproof brick, but the car house 
will be of iron, 60 x 150 ft. The contract for building the 
road-bed, etc., has been awarded to Rutherford & Seddon. 


Tue Mt. Clare Shops, Baltimore & Ohio Railroad, have just 
received an order for the construction of 31 standard four-wheel 
caboose cars. 


THE Baltimore & Ohio Railroad will run its trains into the 
Wisconsin Central Station, at Chicago, on December 1. 


Work on the new stone bridge at North Avenue and Jones 
Falls, Baltimore, Md., will soon commence. The grade of the 
avenue will be raised several feet on both sides of the bridge. 
The cost will be about $400,000. 


>_> 





General Notes. 


THE Baldwin Locomotive Works are building five decapod 
freight engines for the New York, Lake Erie & Western Rail- 
road. These engines will weigh 177,000 Ibs. each, and will be 
of the Vauclain compound type, with cylinders 16 in. and 27 
in. in diameter and 28 in. stroke. 


AT the shops of William Sellers & Company, in Philadel- 
phia, the first of the new gun lathes for the Washington Navy 
Yard is nearly completed. This lathe is intended to do the 
fitting work on the 16-in. guns, will occupy a space 133 ft. long, 
12 ft. high and 10 ft. 6in. wide. It will weigh 500,000 lbs. 
These shops are also building seven other lathes for the Wash- 
ington Yard, only slightly smaller. 


THE Schenectady Locomotive Works are building 50 locomo- 
tives for the New York Central & Hudson River Railroad. Of 
these 20 are eight-wheel passenger engines, Ig are mogul 
freight engines, and 11 are suburban engines of the type de- 
scribed and illustrated in the JoURNAL for September last. 


THE Bucyrus Steam Stovel & Dredge Company is making 
arrangements to build extensive works in Milwaukee. The 
present plant is not sufficient for the growing business, and 
larger shops are needed. Those in Milwaukee will have plenty 
of room. 


Tue Cedar Point Furnace of Witherbee, Sherman & Com- 
pany, at Port Henry, N. Y.. will soon go into blast. 


THE Waring Sewer Pipe Company, Newport, R. I., is now 
manufacturing sewer pipe of de/om made of oval form, so as to 
give full scouring effect to a stream of water. It is made in two 
sections, an invert with a broad, flat base, and walls rising near- 
ly to the whole height of the pipe, forming a channel open at 
the top ; and an arched cover, to be applied after the invert has 
been laid and cemented. 


THE Wheeler Condenser & Engineering Company, New York, 
has bought the entire plant and business of the Colwell Iron 
Works, including the shops at Carteret, N. J., the drawings, 
patterns, etc. ; also the condenser business and patents of F. 
M. Wheeler. The officers of the company are :.C. H. Wheeler, 
President ; F. M. Wheeler, Vice-President ; W. H. Hampton, 
Secretary ; A. Vanderbilt, Treasurer ; William Porter, Super- 
intendent. 


THE work on the new bridge over the Allegheny River at 
Pittsburgh is progressing well. The Union Bridge Company 
is contractor, and the work is in progress at the shops at 
Athens, Pa., the steel being furnished by Carnegie, Phipps & 
Company. The bridge will have two spans, each 445 ft. long, 
of the bowstring girder type, and a deck plate girder span of 
41% ft. over the Pittsburgh & Western Railroad on the Alle- 
gheny side. The height of the large truss at the center is 794 
ft. clear, and the width of the roadway will be 4o ft., accommo- 
dating four lines of track, two to be used for street-car traffic and 
two for wagon traffic ; the two sidewalks will be 9 ft. each in 
the clear, protected by hand railings. 


Tue Continental Iron Works, Brooklyn, N. Y., report an 
increasing demand for corrugated flues for boiler furnaces, and 
the works are very busy. In this connection it may be noted 
that at a recent meeting the Board of Supervising Inspectors 
of Steam Vessels raised the constant for corrugated furnaces 
from 12,500 to 14,000, allowing an increase of about 12 per 
cent, over the old formula in steam preSsure on boilers with cor- 
rugated furnaces. 


In the United States Circuit Court, in. Chicago, recently, in 
the case of Pettibone & Mulliken against Arthur L. Stanford, 
Judge Gresham decided in favor of the defendant, holding that 
his track-jack as made and sold was not an infringement of 
plaintiff's patents. 
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THE Ranken & Fritsch Foundry & Machine Company has 
recenily made extensive improvements in its works in St. Louis, 
and has added a number of tools to its plant. Mr. Joseph H. 
Springer, late of the Niles Tool Works, is now General Man- 
ager of this company, succeeding the late Mr. Bruno Fritsch. 


THE iron roof for the store house which the United States 
Government is building at Willett’s Point, L. I., will be fur- 
nished by the Berlin Iron Bridge Co., of East Berlin, Conn. 


A NEw suspension bridge is to be built in Golden Gate Park, 
San Francisco, over a depressed roadway. The total length 
will be 140 ft., with a clear span between towers of 60 ft. The 
towers will be of steel, each consisting of a group of eight col- 
umns. he cables will be of steel wire, and will be 2} in. in 
diameter. The floor will rest on 12-in. steel beams suspended 
from the cables by iron rods, and braced together transversely. 
The iron side-railings are so designed as to act as stiffening 
trusses. The roadway will be 23 feet. wide, and will have a 
camber of 3 ft.; the height will be 17 ft. above the lower road 
at the center. 


- 
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Car Heater Patents. 





THE Board of Examiners of the Patent Office decided, on 
October 28, four important interferences, covering practically 
the basic principles of car heating bv disk, coil or other drums. 

The result of these decisions will be to limit the use of the 
steam drum or jacket of any form in connection with a hot- 
water circulating system in a car, to the Consolidated, the 
Safety and the Gold companies. The patents which will issue 
under the decisions are granted, one to Henry R. Towne and 
three to James F. McElroy. This does not affect in any way 
the commingler, in which steam is noiselessly injected into the 
water of circulation in a car. 


» 
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Condensers. 





THE use of condensing engines in ordinary work in this coun- 
try is not very common, the great majority of stationary en- 
gines being non-condensing. There are many reasons for this 
which can hardly be given here in full. 

In general it may be stated that only under the exceptionally 
favorable conditions of a properly proportioned condenser of 
an economical type, an engine not too large for the work, and 





AN IMPROVED CONDENSER. 


a load variable to but a slight degree, is a condenser at all ad- 
visable. So seldom are these conditions realized in practice 
that probably not one plant in five could be run with this extra 
mechanism at a profit over and above what could be obtained 
without it and with a good form of feed-water heater. Repeat- 
ed expert tests have shown this to be true; and a better proof 
is the general acceptance of the fact by those most interested— 
the manufacturers. 

In the few cases where it is undoubtedly commercially valu- 
able, the structural disadvantages of the independent condenser 








has been against it as much as the inefficiency of the independent 
system, 

Recently a combination which incorporates the advantages 
of both has been designed. Itconsists of a Dow positive rotary 
pump, coupled direct to a smal! Westinghouse engine, as illus- 
trated in the annexed cut, and is briefly a high-speed independent 
condenser, with all the economy of operation found in the delted 
form. With the results indicated by a practical test of this form 
of condenser in the New England States during the past year, 
many of the objections to such a plant are removed, and the 
possibility of economy extended over a greater range of un- 
favorable conditions. 


- 
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A Novel Railroad Spike. 








Fic. 4 shows a spike of a new design for which patent No. 
462,045 was recently issued to Mr. Daniel Hegarty, of Phila- 
delphia. This invention consists of a spike provided with 
means for supporting the head of a rail, making the rail solid, 
and preventing shifting thereof, as will be hereinafter set forth 
and definitely claimed. In the drawing, which is a perspective 
view, partly in section, A is a spike, on one side of the head B 
of which is a depending pointed or sharpened tooth C, and on 
the opposite side thereof is a shoulder D. Rising from the 
shoulder D is an arm £Z, which extends from the head ina 
direction obliquely toward the rail. 


SS 





HEGARTY’S RAILROAD SPIKE. 


The spike is driven obliquely into the tie, the blows being 
struck upon the head J, and when it is home the shoulder 
engages with the base of the rail, the tooth enters the tie, and 
the arm £ is beneath the head of the rail and in contact with 
the under side thereof, thus forming a support and brace for 
said head. _As the tooth enters the tie, lateral shifting of the 
head of the spike is prevented, and as the shoulder interlocks 
with the base of the rail and the head of the latter is sustained 
by the arm, as has been stated, the rail is held solidly and well 
adapted to sustain the strain to which it is subjected by car- 
wheels on the gauge side. 

The spike and its connected parts are madé in one piece, 
thus possessing strength and durability, and constructed of 
iron, steel or other suitable metal. 


- 
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A Large Dry-Dock. 








Tue largest dry-dock on the Lakes has just been completed 
by the Detroit Dry-Dock Company at its Orleans Street Yard, 
in Detroit. It was built by A. J. Dupins as contractor, under 
the supervision of J. C. Parker, Superintendent of the yard, 
and cost in all over $200,000. It will take in a loaded ship 
carrying a cargo of 3,000 tons. In the foundation of the dock 
over 2,000 piles were driven. 

The inside dimensions are : 378 ft. long ; 91 ft. wide on top; 
78 ft. opening at entrance ; 54 ft. opening on miter-sill ; 55 ft. 
wide on floor ; 16 ft. 6 in. of water over keel-blocks ; 16 ft. 6 in. 
of water over sill; 4 ft. 6 in. from top of keel-blocks to floor of 
dock ; 20 ft, 6 in. from water-line to floor of dock, 
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The Sewall Coupler for Steam Heating. 





Tue Sewall, which is the original straight-port and insulated 
steam coupler, is now used by 88 railroads, having a mileage 
of 43.931 miles in the United States and Canada, and having 
8,922 passenger cars. The long and wide use of this coupler is 
the best demonstration of its merits in actual service. The cuts 
herewith published show its construction. 

The passage for steam is practically straight, and thoroughly 
unobstructed by strainers, springs, diaphragms, gasket retain- 
ers or acute angles. Al! metallic parts of the coupler are made 
of malleable or wrought iron or steel. 

On the coupler-head are placed a tooth and space, in proper 
position (shown at #4 and / in fig. 1), to serve the double pur- 





THE SEWALL COUPLER 


pose of a guide for the interlocking devices when being coupled, 
and also to retain the coupler-heads in proper relation while 
uncoupling. The locking features are constructed upon care- 
fully calculated epicycloidal curves, thereby drawing the gaskets 
together in a direct line through the locking devices, and hence 
gravity tightens the faces. That the coupler is automatic in 
uncoupling is due to the curvature of the hose nipple (shown in 
fig. 4), the center line of draft being brought above the center 
line of pressure as soon as hose begins to approach a horizontal 
position. The gaskets are composed of peculiarly treated rub- 
ber, and have sufficient elasticity, as well as strength, to form a 
perfect and durable steam joint. 


upon the inner face of the coupler-head by the hose nipple 








FOR STEAM HEATING. 


The gasket is tightly pressed . 








being forced against it, and is held rigidly in place by studs and 
nuts shown in fig. 4. A new gasket is readily put in place 
when occasion requires. 

Condensation is provided against by insulating the hose-nip- 
ple or steam tube by a dead air space completely surrounding 
the steam tube within the coupler-head. This is the only steam 
coupler now in use which makes any endeavor to insulate the 
metallic parts exposed to the atmosphere, and so to prevent 
unnecessary condensation. 

The parts of the Sewall coupler are but five—the coupler- 
head, the nipple, the gasket, the studs, the nuts. It has no 
need of springs, traps, diaphragms or movable steam faces to 
make it sufficient. The Sewall has no movable parts, and 
hence should be durable. ; 

». Other advantages claimed are that it is steam 

(Btight ; it hangs below the air coupling ; it un- 
5 ‘Bcouples automatically ; it couples easily ; it is 
most widely used ; it is not a cheap coupling, 
but is the most economical, 

The standard measurements adopted for the 
application of the Sewall coupler throughout 
the United States and Canada are as follows: 
Train-pipe to terminate on right-hand side as 
one looks out of the car and at a distance of 
13 in. from the buffer face ; termination of 
train-pipe to be also 12 in. to the right of the 
center line of the car, and 32 in. from the 
top of rail; hose to be 23 in. long ; support 
chains from center of eye plate to center of 
hook on standard passenger cars to be 34 in. 
long ; train-pipe to beof 1%-in. pipe, termi- 
nating with 1 %-in. standard thread 45° ell ; off- 
set in train-pipe to be as shown in blue prints ; 
45° ell to be screwed on train-pipe so as to 
point slightly toward center line of car. 

The careful observance of these standards 
has made possible the present wide inter- 
change of several thousand cars already 
equipped with the Sewall coupler. 


» 
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A Pneumatic Hoist. 





THE accompanying engraving shows a 
pneumatic hoist intended to take the place 
of the ordinary chain hoist or block-and-fall 
for lifting comparatively light loads about 
machine tools, in shops and similar places, 
It is, in effect, a simple power hoist, which 
can be quickly started and stopped by the 
manipulation of a small valve. 

The construction is well shown in the en- 
graving. Thecylinder is small, of extra strong 
wrought-iron pipe, carefully reamed out; to 
the upper head is fastened an ordinary pipe 
cap, to which there is attached a hook, by 
which the hoists can readily be hung to the 
overhead trolley, and, if desired, the hoist can 
be transferred to different parts of the shop. 
The lower head is made of two castings, one 
of which is screwed to the end of the cylinder, 
and has a lug to receive a screw end of the 
valve, which supplies the air for lifting. This 
prevents the piston from traveling below the 
air opening. ‘To this lower ring is attached a 
head which is held in place by four small 
studs and nuts; this head also contains the 
stuffing-box for packing around the piston- 
rod ;-by this construction the lower head can 
be readily removed for an examination of the 
piston and its packing without in any way dis- 
turbing the hoist. The piston is of simple 
design, consisting of a cast-iron head, follower- 
plate and a leather cup-ring, which nicely adjusts itself to the 
cylinder and prevents leakage. The lower end of the piston- 
rod has a swive] which allows the ring to be turned to any de- 
sired position in the rod. The piston acts but one way, as it 
has been found that the weight of the load, or even of the pis- 
ton-rod and head, is sufficient to allow it to drop when the 
pressure from the lower end is relieved. ; 

The valve consists of but four parts—a body, valve-stem, cap 
and small] spring to keep the valve-stem in place, which, with 
the air pressure, keeps the stem in constant pressure against. 
the body. One side of the valve is provided with a lug, by 
which it is attached to the lower ring of the hoist ; the valve re- 
quires no packing, and is of such a construction as to be readily 
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and cheaply repaired, although, after a constant service of over 
a year, no appreciable wear has been noticed. The parts of 
the hoist are all strong and substantial ; all the parts submitted 
to strain are steel or wrought iron ; the upper and lower heads 
are of cast iron, as is also the valve, the stem of which is care- 
fully ground to a seat in the valve body. 

The lifting capacities of these hoists, when 80 Ibs. air pressure 
is used, are: 3 in. diameter, 450 Ibs. ; 4 in., 800 lbs. ; 6 in., 
1,800 lbs. ; 8 in., 3,200 Ibs. 





PEDRICK & AYER'S 
PATENT PNEUMATIC 
HOIST. 





™The power is supplied by an air compressor, one of which is 
6 in. to 8 in. in diameter, with a storage tank of about 3 ft. in 
diameter and 5 ft. long, and will supply sufficient compressed 
air for’ 12 to 18 hoists having average use. For special pur- 
poses, such as where the hoist is used constantly, a less num- 
ber can be supplied by a compressor of the above size. Hose 
is attached to the upper end of the wrought-iron pipe, the length 
of the hose depending upon the floor area which it is desired 
the hoist should cover. Wr 

The advantages claimed for these hoists are the saving in 
time and labor over the ordinary block hoist, and the additional 
amount of work which their use will enable a tool to get through. 
They are made by the well-known firm of Pedrick & Ayer, of 
Philadelphia. 


a 
> 


PERSONALS. 


——— 





Joun B. Linn, recently City Engineer of Springfield, O., is 
now connected with the Pittsburgh Bridge Company. 


Grorce T. Jarvis is now General Superintendent of the 
Lake Erie & Western Railroad, succeeding D. S. HILL, re- 
signed. 





Crem HACKNEY, formerly Superintendent of Motive Power 
of the Union Pacific, is now General Manager of the Fox Solid 
Pressed Steel Company, of Chicago. 


WILLIAM HASsMAN has been appointed Superintendent of 
Motive Power of the Western Division of the Newport News & 
Mississippi Valley Company’s lines. 


CHARLES H. WIGGIN has been appointed Master Mechanic 
of the Concord Division of the Boston & Maine Railroad. He 
was recently Foreman of the Boston shops. 


J. F. Hottoway, of New York, was recently elected an 
Honorary Member of the Civil Engineers’ Club of Cleve- 
land, O. Mr. Holloway was one of the founders of the Club, 
and for three years was its President. 


CoLoNEL Peter C. Hains, U. S. Engineers, has been re- 


- lieved from duty at Washington, and ordered to the head- 


quarters of the Department of Dakota, at St. Paul. Colonel 
Hains has had charge of the reclamation of the Potomac Flats. 


HEnrY M. Sperry has been appointed General Agent of the 
Johnson Railroad Signal Company, with office in Chicago. 
He is an expert signal engineer, and has been for Io years past 
with the Pennsylvania Railroad ; since 1887 he has been Super: 
visor of Signals of the New York Division. 


J. MADISON PoRTER has been chosen Professor of Civil 
Engineering in Lafayette College at Easton, Pa. He has been 
assisting as instructor in that department since the death of 
Professor Fox. Professor Porter has been for some time con- 
nected with the firm of Tippett & Wood at Phillipsburg, N. J. 


> 
> 





OBITUARY. 





JouN GreGory SMITH, who died in St. Albans, Vt., Novem- 
ber 6, aged 73 years, was Trustee and Receiver of the Vermont 
Central and afterward President of the Central Vermont Com- 
pany. He was also for several years President of the Northern 
Pacific Company. He served two years as Governor of Ver- 
mont. 


COLONEL SAMUEL S. F. CHALFIN, who died in Savannah, Ga., 
November I, was a graduate of West Point, and served during 
the Mexican War. After that he settled in Brooklyn, and was 
employed for a number of years as a civil engineer. For some 
10 years past he has been connected with the City Department 
ot Public Works. 





Lewis Lyon, who died in New York, October 29, aged 61 
years, had been President of the Third Avenue Railroad Com- 
pany for 13 years. He first introduced the cable system in New 
York—the building of the Amsterdam Avenue & 125th Street 
line being chiefly due to him—and he had only recently secured 
the adoption of the same system for the main line. 





WIL.iaAM M. PARKER, who died in Manchester, N. H., Octo- 
ber 29, aged 70 years, was the first Assistant Superintendent of 
the Hudson River Railroad. He afterward had charge at dif- 
ferent times of the Northern New Hampshire, the Boston, 
Hartford & Erie, the Connecticut & Passumsic Rivers, and of 
the Boston & Lowell Railroads, but for some time past has 
retired from business. 





ALFRED C. Hosps, the inventor of the celebrated Hobbs 
lock, died in Bridgeport, Conn., November 6, aged 79 years. 
He established a firm in London, while on a visit there in 1851, 
but afterward returned to this country and was Superintendent 
of the Howe Sewing Machine Works and later of the Union 
Metallic Cartridge Works in Bridgeport. He retired from 
business three years ago. 


COLONEL JOHN A. WRIGHT, who died in Philadelphia, No 
vember 1, was one of the incorporators of the Pennsylvania 
Railroad Company, and assisted in securing the charter of that 
company in 1845. He was an officer of the company for a 
number of years, and was appointed its first Chief Engineer. 
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He retired from active work a number of years ago, his last 
active service being as a member of the Board of Abritration 
chosen by the trunk lines in 1879, the other members being 
David A. Wells and Charles Francis Adams. Colonel Wright 
was 71 years old at the time of his death. 


CoLoneL Samue. H. Locxetr died in Bogota, Colombia, 
October 12. He went there last year as Chief Engineer for the 
new water works of the city. He graduated from West Point, 
and served in the Engineer Corps a few years. During the war 
he served in the Confederate Army, and was later in the Egyp- 
tian service for atime. Returning to the United States, he as- 
sisted General Stone in putting up the statue of Liberty in New 
York Harbor, and afterward built up a considerable practice 
as consulting engineer for water works. For several years past 
he had spent much time in South America. 


Dr. JoHN FRANCIS WILLIAMS, who died in Ithaca, N. Y., 


November 9, aged 29 years, graduated from the Rensselaer 


Polytechnic Institute at Troy, and subsequently studied at 
Gottingen, in Germany. He was for a short time engaged in 
teaching at Clark University, in Worcester, Mass., and was 
then appointed Assistant Geologist on the Arkansas State Sur- 
vey, where he did some excellent work. Last summer he was 
appointed Assistant Professor of Geology in Cornell University, 
and had just begun his work there, with excellent prospects of 
success. Dr. Williams wrote several excellent short articles on 
geological topics, some of which appeared in the JOURNAL, and 
his early death has closed a very promising career. 


MoncureE Rosinson, who died in Philadelphia, November 
10, aged 89 years, was born in Richmond, Va., and graduated 
from William and Mary College when only 16 years old. He 
began work as an assistant on the first topographic survey 
made of a line from Richmond to the Ohio River, and was 
afterward employed on the James River Kanawha Canal. In 
1825 he went to Europe and spent three years in study, and 
in 1828 he was employed by Stephen Girard in surveying some 
lines in the anthracite coal fields. In 1830 he built the old 
Clover Hill coal road near Richmond, and afterward made the 
surveys for the Richmond & Petersburg, the Petersburg and 
the Richmond, Fredericksburg & Potomac roads. 

In 1835 Mr. Robinson removed to Philadelphia, and there 
he made the surveys for and located the Philadelphia & Read- 
ing Railroad from Pottsville to Philadelphia. He was engaged 
also in the construction of the Chesapeake & Delaware Canal 
and in some surveys in Georgia. His reputation was such that 
he was invited to take charge of the building of the first rail- 
roads in Russia, but declined. In 1842 he took charge of the 
building of the dry-dock at the Brooklyn Navy Yard. A few 
years later he practically retired from the practice of his pro- 
fession, though he was often called on to act as consulting 
engineer., He took an active part in the building of the Sea- 
‘board & Roanoke and the Raleigh & Gaston roads and-their 
extensions, in which he held a large interest. 

Mr. Robinson was an honorary member of the American 
Society of Engineers and the Engineers’ Club of Philadelphia. 
He leaves five sons and three daughters, the oldest son, John 
M. Robinson, having been for a number of years President of 
the Seaboard & Roanoke and its controlled companies. 


Joun Marston Goopwin, who died in Sharpsville, Pa., Octo- 
ber 27, aged 57 years, was born in Boston, where his father was 
for a number of years Superintendent of the Massachusetts 
General Hospital. When only 15 years old he entered upon 
work as Assistant in the engineer corps of the Vermont & 
Canada Railroad, and he was later employed on the Vermont 
Central and some lines in Eastern Canada. In 1856 he was 
employed on the La Crosse & Milwaukee, and later was on the 
Michigan Southern & Northern Indiana. During the war he 
was engaged with Colonel Thomas A. Scott and Peter C. Wat- 
son in some mining enterprises in Kentucky. When Mr. Wat- 
son was made President of the Erie, Mr. Goodwin was for a 
time his Assistant, and did excellent service. Later he was 
Chief Engineer of the Sharpsville Railroad, which was located 
and built under his charge. He was employed as consulting 
engineer on several enterprises, and was recently made a mem- 
ber of the Pennsylvania Ship Canal Commission. He made 
the surveys for the line which the Commission proposed to the 
Pennsylvania Legislature, and was actively engaged in that 
work at the time of his death. He died of brain fever after a 
short illness. He leaves a wife and several children. 

John M. Goodwin was a man of extraordinary attainments, and 
very few mer possessed such an extensive range of knowledge. 
Unlike most men of whom this can be said, however, his 





knowledge was exact and particular in almost every case. He 
would have succeeded excellently as a Mechanical Engineer, 
but preferred civil engineering, although his talent led him to 
invent several devices, including a dump car which has come 
into extensive use, and a rotary engine, upon which he was en- 
gaged recently in the intervals of his canal work ; he also de- 
vised a system of cable towing for canals. He was a frequent 
contributor to technical journals and society proceedings, but 
although always willing to impart knowledge to others, he was 
very reluctant to engage in any extensive literary work. With 
his great fund of general knowledge, power of acquiring in- 
formation—and perhaps in consequence of this—he was some- 
what discursive in temperament, and at times seemed to lack the 
faculty of concentration. Many men of his powers would have 
acquired a large fortune ; but what has been called the instinct 
for gain seemed to be lacking in him, and although he had been 
engaged in many important works, and had donea large amount 
of work in the course of his life, he died a poor man, 

He had a large acquaintance among engineers and others, 
and was almost universally liked. Few men could be his ene- 
mies long, although he never hesitated to speak plainly or at- 
tempted to conceal his opinions. 


>. 
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PROCEEDINGS OF SOCIETIES. 





The Committee on Safety Appliances.—Pursuant to no- 
tice, the Committee on Safety Appliances, appointed by the 
last Conference of Railroad Commissioners, held a meeting in 
New York, November 10, all the members being present except 
Mr. Hill, of Virginia. A number of railroad officers and others 
were present, including representatives of several associations 
of railroad employés, and of the Master Car-Builders’ and Mas- 
ter Mechanics’ Association. The Chairman of the Committee 
read a number of replies received from railroad companies, 
showing that less than 15 per cent. of the freight cars in the 
country were fitted with automatic couplers, and only about Io 
per cent. with train- brakes. Only a small proportion of the 
railroads favored national legislation. 

Colonel Haines, President of the American Railroad Associa- 
tion, stated that the hook coupler or the M. C. B. standard had 
been adopted by that Association, and was being introduced as 
fast as possible. Representatives of the Master Car Builders” 
and Master Mechanics’ Association spoke in favor of the adop- 
tion of the M. C. B. standard, and thought that the general use 
of automatic couplers would lessen the dangers to trainmen. 
Representatives of the Switchmen’s Mutual Aid Association, 
however, made some strong addresses in favor of the old link- 
and-pin type of coupler, and stated that so far the introduction 
of automatic couplers had very much increased the danger of 
accident, owing to the difficulty of coupling between the auto- 
matic and the old style drawheads. This opinion was endorsed 
by some of the railroad officers present. 

The session was continued into the second day. The Com- 
mittee has not announced its intention, but it is understood that 
the members will feel bound to prepare a bill for submission 
to Congress regulating the subject. 


American Society of Mechanical Engineers.—The annual 
meeting began in New York, November 16. The first session 
was held in the evening of that day, and was chiefly occupied 
by the annual address of the President, Mr. Robert W. Hunt, 
who chose for his subject the American Rolling Mill, making a 
very interesting paper. 

On Tuesday morning a business session was held when the 
report of the counsel was read, showing the Society to have re- 
ceived $19,843 during the year, the balance remaining in the 
hands of the Treasurer being only $2. The report made a de- 
tailed statement in relation to the house in NewYork. Reports 
were also received from the Committee on Standards, and the 
Committee on Standard Methods of Tests, and the Committee 
on Standard Pipe Flanges. 

It was resolved to raise the initiation fee to $25 and the dues 
to $15 per year. The tellers announced that the ballots had 
been canvassed, and the following officers were elected : Presi- 
dent, Charles H. Loring, Brooklyn, N. Y. Vice-Presidents, 
G. I. Alden, Worcester, Mass. ; E. F. C. Davis, Richmond, 
Va. ; Irving M. Scott, San Francisco, Cal. Treasurer, Will- 
iam H. Wiley, New York. Managers, James M. Dodge, Phila- 
delphia, Pa. ; Robert Forsyth, Chicago, Ill. ;. Jesse M. Smith, 
Detroit, Mich. 

It was also announced that a large majority had voted in favor 
of holding the spring meeting in San Francisco. The afternoon 
was devoted to excursions to various points of interest, and in 
the evening a session was held, at which several papers were 
read and some of the topical questions propounded were dis- 
cussed, 
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On Wednesday no sessions were held, the day being given 
up to visits to the Brooklyn Navy Yard and other points of in- 
terest, the evening being spent by part of the members at the 
Star Theatre and the remainder at the American Institute Fair. 

On Thursday a morning session was held, at which several 
papers were read and topical questions discussed. The after- 
noon was left open for excursions to various points, and in the 
evening a public reception was held at the Lenox Lyceum, at 
which a large number of members and guests were present. 

The concluding session for the reading of papers and discus- 
sions was held on Friday morning, November 20, and the con- 
vention then adjourned. 





American Association of Irrigation Engineers.—This as- 
sociation was formed at the recent irrigation convention in Salt 
Lake, Utah, and will have its headquarters in that city for the 
present. 

' The officers chosen are: President, A. D. Foote, Boise City, 
Idaho. Vice-President, G. G. Anderson, Denver, Col. Secre- 
tary and Treasurer, C. L. Stevenson, Salt Lake City, Utah. 
Directors, L. G. Carpenter, Fort Collins, Col.; J. B. Greene, 
Denver, Col.; H. I. Willey, San Francisco. 





Train Dispatchers’ Association.—The officers of this As- 
sociation are: President, R. B. Woolsey, Terre Haute, Ind. ; 
Vice-President, H. A. Mace, Dunmore, Pa. ; Secretary and 
Treasurer, C. E. Case, Toledo, O. ; Executive Committee, 
M. C. Coyle, J. F. Mackie, R. S. Quigley and W. W. Olcott ; 
Committee on Train Rules and Orders, J. S. Mackie, W. H. 
Graves, J. H. McEwen, J. A. Weldon and W, M. Eggleston. 





New England Railroad Club.—At the regular meeting, 
November 10, a by-law was adopted providing that, beginning 
with January, regular meetings shall be held once in two months 
instead of monthly. 

The subject for discussion was Care of Steam-Heated Cars 
at Terminal Points, upon which Messrs. Lauder, Marden and 
Adams were the principal speakers. The general method adopted 
is to heat cars at terminal points from stationary boilers either 
erected for the purpose or used for other purposes. This, it 
was stated, becomes a considerabie tax upon railroads having 
many branches and terminal points like most of the larger New 
England roads. 

A short debate on the subject of Joint Inspection of Freighi 
Cars followed, the general opinion being apparently against the 
general inspection. 





Engineers’ Club of Philadelphia.—At the regular meeting, 
October 17, the following members wre elected : J. F. Stevens, 
Carl G. Barth, Edward G. Bennett, George H. Perkins, A. G. 
Menocal, B. S. Lyman, and F. M. Smith. 

Resolutions were adopted for the appointment of a Com- 
mittee of three to bring the subject of Land-locked Navigation 
between the Delaware River and Florida before the commercial 
bodies of the various seaboard cities. The Committee consists 
of Captain S. C. McCorkle, Foster Crowell and Rudolph 
Hering. 

Hon. B. E. Fernow, Chief of the Forestry Division in the 
Department of Agriculture, described the tests of timber now 
being made by the Department. The matter was discussed, 
and the Secretary was directed to forward a letter to the 
Department expressing the Club’s appreciation of the impor- 
tance of these tests. 

Mr. F. H. Lewis presented a paper on Soft Steel in Bridges. 
The use of soft steel, on at least an equal footing with wrought 
iron and medium steel, was advocated, and numerous tests of 
the material, in support of the position taken by the author, 
were presented. 

The subject was discussed by letter by Mr. C. S. Sims, Jr., 
and Mr. Charles S. Churchill, and verbally by Messrs. Henry 
B. Seaman, E. E. R. Tratman and James Christie. 





AT the regular meeting, November 7, Mr. Max Livingston 
read a paper on Solid, Liquid and Gaseous Fuel, referring to 
their relative values. This was discussed at some length, mem- 
rind bringing up several cases of the use of oil and other liquid 

uels. 

A paper by Mr. W. W. Thayer on Street Paving was read. 
This was discussed at considerable length by members present, 
and in addition some written discussions were read. Some of 
the criticisms stated a fact which is apparent in almost all 
cities, and that is, that the trouble is not so much with the kind 
of pavement used as with the poor foundations, the general 
habit in this country being apparently to consider that good 
pavements will do on any kind of foundation. Many‘interest- 





One member 
stated that with the old cobble-stone pavement formerly used 
in Philadelphia, 1,500 Ibs. was considered a load for one horse,” 
while to-day it is very common to take 8,000 lbs. with a pair of 


ing facts were brought out in the discussion. 


horses. The subject was not completed, but was continued 
until the next meeting. 





Civil Engineers’ Club of Cleveland.—At the regular meet- 
ing, November 10, reports were received on new quarters for 
the Club, and also on the recent visit to the works of the 
Walker Manufacturing Company. 

Mr. John Walker gave a description of some of the large 
pieces of work now building for cable railroads, and also for 
the construction of the melting furnaces in their foundry, which 
had been very successful. 

Mr: E. P. Roberts read a paper on the Incandescent Electric 
Lamp from the standpoint of the manager and customer. The 
paper was accompanied by charts showing the light of the lamp 
with different currents. This paper was briefly discussed. 

Professor C. S. Howe read a paper on a New Method of 
Computing Areas in Land Surveying, which he claimed was 
shorter than those in general use. This also was discussed. 

The tellers-reported that J. F. Holloway had been elected an 
honorary member, and William H. Starr, Albert W. Johnston 
and J. C. Beardsley active members. 





Engineers’ Club of Cincinnati.—At the September meeting 
of the Club Mr. A. O. Elzner read a paper under the head of 
Engineer and Architect. He called attention to the intimate 
relations between the professions and the difficulty sometimes 
to know where to draw the line, and noted in this connection 
that many of the magnificent ancient works of so-called archi- 
tecture certainly combined in their construction the ability of 
both the engineer and the architect. The professions must 
evidently depend upon each other for assistance in the carrying 
out of many of the large works of the present time, else an 
architect must be an engineer or an engineer combine the 
qualifications of the architect. This is illustrated in the fact 
that the Board of Architects of the World’s Fair Buildings at 
Chicago simply design and determine exteriors for the various 
buildings, while the work of preparing detailed plans, specifi- 
cations, the necessary calculations, and the construction are all 
in the hands of a separate Engineer Department. Many of 
the improvements and much of the economy in the construction 
of the present day are due to the assistance of each profession 
to the other. Incidental to the paper was a reference to and 
general description of the construction of the tall modern build- 
ings of iron or steel framing encased in brick or terra cotta. 
Mr. Elzner exhibited the plans of the Neave Building, in Cleve- 
land, which is of such construction, 





Southern Society of Civil Engineers.—At the October 
meeting, held in Savannah, Ga., a paper on Railroad Loca- 
tion was read by M. H. Lynch, of Fort Worth, Tex., and 
discussed by members present. . 

The annual meeting will be held in Jacksonville, Fla., Jan- 
uary 18, 1892. 





Southern & Southwestern Railroad Club.—The regular 
meeting was held in Atlanta, Ga., November 19. The first 
subject for discussion was Uniformity in Locomotive Perform- 
ance SLeets, including methods of collecting and computing 
data. This was opened by Mr. James Meehan and was con- 
tinued by a number of members. 

The second subject was Repair Work on Large Systems— 
whether it was most economical to concentrate the work as 
much as possible in one large shop, or to conduct it in several 
shops distributed over the line. This subject was opened by a 
paper read by Mr. W. H. Thomas, of the East Tennessee, Vir- 
ginia & Georgia. 





Western Railroad Club.—Mr. Waldo H. Marshall has been 
chosen Secretary in place of Mr. W. D. Crosman, who has re- 
signed. Mr. Marshall was until recently Secretary of the 
Southern & Southwestern Railway Club. 
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NOTES AND NEWS. 








Military Ballooning.—The Paris correspondent of Mature 
writes : “‘ The new ballooning plant for the use of the French 
Army arrived recently at Arras from the works of Chalais- 
Meudon, and differs principally from the old apparatus by the 
exclusive employment of hydrogen gas compressed to 200 at- 
mospheres in steel cylinders, for inflating the balloon. As 
such cylinders only weigh 6 kilos to each cubic meter of gas, 
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the aerostatic plant is considerably lightened, since the prepara- 


tion of the gas on the spot would have necessitated the trans- 


port of 9 kilos of chemical meterials for each cubic meter of gas 
produced, without taking carriages and receivers into consid- 
eration. Another advantage which the new system possesses 
consists in the extraordinary short time—1I5 minutes—required 
for inflating the balloon. Moreover, water can in this case be 
dispensed with, while with the old system it was necessary to 
have a supply constantly on the spot. The whole operation of 
inflating the balloon is rendered extremely simple, and no pre- 
liminary operations are required. The balloon can theretore 
be, so to say, most rapidly mobilized, and thus every tactical 
opportunity can be utilized, since the balloon can be got ready 
at any moment and in any place. Eight carriages have been 
constructed at Chalais-Meudon, each of, which is capable of 
conveying eight cylinders, which are provided with a brass 
closing valve, coustructed by Major Renard. Two carriages 
fully laden with cylinders are required for the inflation of the 
balloon. To compress the gas a pump is employed, which can 
compress 150 cubic meters of hydrogen under a pressure of 
200 atmospheres in one hour. It has been stated that the gas 
used for inflating the balloon can be recovered and again com- 
pressed in the cylinders, but this is incorrect, for the compres- 
sion of the gas requires considerable time, as well as very 
powerful and ponderous stationary machinery, which could not 
accompany the Army during a campaign. An aerostatic park 
is to be attached to each army corps and placed under the direct 
authority of the head of the general staff, and one to each forti- 
fied place designated by the Minister of War. The ascents 
hitherto made have sufficiently proved the excellent material 
and construction of the balloons, which may perhaps be des- 
tined to neutralize to some extent the advantages claimed for 
smokeless powder, since they can be so rapidly utilized and 
eriable the occupants of the car to discover the position of the 
enemy at a great distance.’’ 


Electric Lighting by Water Power.—At St. Brieux, Cotés 
du Nord, France, two 1,300-light Thomson-Houston alter- 
nators are driven by two Hercules turbines of the vertical type, 
one of 125 H.P. and the other of 150 H.P.. An interesting 
characteristic of this plant is that the two alternators are run in 
multiple upon the same circuits. The distance from the cen- 
tral station to the center of distribution is 8.4 miles, and the 
pressure employed is 2,000 volts. It is interesting to note that 
the wire employed to convey the current for 2,600 sixteen-can- 
dle-power incandescent lamps 8.4 miles is in this case only 0.31 
in. in diameter. 

At Guatemala, Central America, a combined arc and incan- 
descent plant has been operated by means of water power since 
1887. A part.of the plant, consisting of two 1,300-light alter- 
nators, is 334 miles distant from the city. The dynamos are 
driven by a countershaft from a 21-in. Rodney-Hunt turbine of 
250 H.P. The remainder of the plant, comprising seven 
45-light 2,000 C.P. arc dynamos and three 1&-light arc dy- 
namos is 734 miles away from the city, and receives its power 
from a 15-in. double Rodney-Hunt turbine of 260 H.P. 

The city of Puebla, Mexico, possesses an electric lighting 
plant which is in many ways remarkable. Two hundred arc 
Jamps of 1,200 C.P. are run by four 50-light arc dynamos in a 
station about 13 miles from the center of the town, where the 
River Atoyac furnishes power for a 200 H.P. Leffel double tur- 
bine. Each of the four circuits is about 26 miles in length, and 
consists of a No. 4 insulated wire. The dam and all the 
masonry connected with the station itself are built of fine cut 
stone, forming probably one of the most substantial and best 
built structures in Mexico. As the station is so far from the 
town and in the midst of a country infested with bandits, the 
Government finds it necessary to maintain at all times a guard, 
consisting of seven soldiers, to protect the station from injury 
by marauders. 

A contract_recently entered into by the Thomson-Houstcn 
International Company provides for a plant to be worked by 
water power in the town of Piracicaba, San Paolo, Brazil. The 
system will probably comprise 50 arc lamps of 1,200 C.P. each, 
and about 2,0c0 incandescent lamps of the alternating system. 
In this plant the power will be situated quite close to the light- 
ed district, about one mile away.—Ziectrical Engineer. 


Industrial Accidents. —The International Congress which 
met at Berne, in Switzerland, in October, to consider the ques- 
tion of Industrial Accidents—that is, the accidents to which the 
workingman is exposed in, and in consequence of, his work— 
adopted the following resolutions : 

** Prevention of and Payment for Accidents.—It is an impera- 
tive duty to prevent by all possible means industrial accidents 
and sicknesses resulting from work, and to pay for those which 
do occur. 1. As to preventive measures it is desirable to com- 
bine individual action, that of associations and of the State. 








2. As to payment of damages or benefits, the best plan is some 
form of insurance association, to be organized in each ay & 
the details to be arranged to meet local requirements. 3. In 
such associations it would seem best to separate accidents slight 
in their nature, and to carry them by means of the ordinary 
benefit associations, 4. Where it is considered desirable to 
establish some form of insurance— pension or annuity—for old 
age or permanent disability, it might be combined with the 
insurance against serious accidents and professional maladies. 

** Statistics.—The Congress, being convinced of the value of 
statistics when properly collected and classified so as to admit 
of comparison, requests that efforts be made in all countries to 
collect statistics of industrial accidents and diseases in a system- 
atic way, and with as much detail as possible. The Execu- 
tive Committee is instructed to prepare forms for the collection 
of international statistics, and to submit the same to the next 
meeting of the Congress. The Committee is advised to con- 
sult with the International Statistical Institute, the Committee’ 
of the International Congress of Hygiene and Demograpby 
and other allied bodies, in order to secure a proper understand- 
ing as to the basis of these statistics, such as the proper nomen. 
clature for different professions, causes of death and disease, 
and similar matters.”’ 


A Steam Jet Ventilator.—The production of an induced 
current by a steam jet for ventilating purposes has been studied 
by Mr. Granger, who has designed the jet shown in the annexed 
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Fig. 1. 





illustrations, and has applied it in practice for the extraction of 
foul air and the supply of fresh, the latter result following as a 
consequence of the former. Fig. 1 shows the nozzle, in which 
there are two annular orifices, 4 and & (adjustable in area) for 
the issue of steam, the smaller jet supplementing the hollow 
portion of the larger, so that the two combined form practically 
a solid jet, but consume very much less steam than any solid 
jet. Fig. 2 shows the general method of producing air cur- 
rents. & is a shaft containing a nozzle, which latter, when sup- 
plied with low-pressure steam, induces a strong air current 
through ZB in the direction of the arrows. Thus, if the total 
outlet areas of the nozzle be adjusted to one-sixth of a square 
inch, it is stated that the air current through 2 will be no less 
than from 70,000 to 80,000 cub. ft».per hour, or say sufficient to 
ventilate a room containing 50 persons, allowing the very ample 
volume of 25 cub, ft. per minute for each person. The small pit 
or chamber A collects any water arising from condensed steam 
or rain, and which ultimately escapes by the waste pipe. A 
special feature of the system is the employment of low-pressure 
steam, which experiments have shown to be a great economic 
advantage.—Jron. 
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A Triple-Screw River Boat.—The accompanying sketches 
show a triple-screw river boat, designed for work on shallow 
streams in India, by Mr. Hugh Dunsmuir, of Govan, Scotland. 
The boat is go ft. long, 20 ft, beam and 11 ft. 6 in. deep ; she 
draws 324 in. with coal and passengers only, and 38% in. with 
a deck load of freight, 
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Fig. 1 shows a side elevation of the boat, and fig. 2 a plan of 
the stern, with the arrangement of screws. All three shafts are 
driven by one triple-expansion engine with cylinders 9 in., 14% 
in., and 27% in. in diameter and Io-in. stroke ; in ordinary ser- 
vice this will run about 300 revolutions. The engine is so 
arranged that one cylinder acts on each screw, the three cranks 
being coupled by a rod in such a way as to counterbalance the 
large cylinder. This arrangement is fully described in the 
JourNAL for May last, page 232. 

The screws are three-bladed, 31 in. in diameter and 47 in. 
pitch. Steam is furnished by a tubular boiler 9 ft, in diameter 
and 9g ft. long, with two corrugated fire-boxes, The boat has 
made a speed of 11 miles an hour. 


Uniform International Time.—The International Geo- 
graphical Congress, held at Berne last August, adopted a 
memoriai in favor of an international time system similar to 
that by which railroad time is now regulated and changes made 
in the United States and Canada. This system, which has 
been much discussed in Europe, was generally approved in the 
Congress, in which 43 nations were represented. 

The Congress recommended that a conference be called, to 
be held in Berne, in which the different nations should be rep- 
resented by accredited delegates ; the Conference to be em- 
powered to adopt a primary meridian as a starting-point and to 
adjust the details of the system, the meridians of change of 
hour, etc. The uniform time system will then be adopted by 
railroads and vessels throughout the civilized world. 


The Most Northern Railroad in America.—The line now 
extending furthest north in North America is the Calgary & 
Edmonton Railroad, completed in August last, which carries 
travelers from the Canadian Pacific Railroad at Calgary to 
Edmonton on the North Fork of the Saskatchewan, in latitude 
53° 30°. This is the top notch of railroading on this continent, 
800 miles north of New York, and at least 300 miles higher up 
in the world than the line'of railroad now building across New- 
foundland. In Europe there are railroads further north, and in 
Sweden there is a little railroad which crosses the Arctic Circle. 

This new railroad in Canada will play a large part in the 
fortunes of the northwestern country, for in many respects the 
North Saskatchewan Valley is inviting and. abounds in re- 
sources, and before a great while there will be quite a large 
population there. The Saskatchewan will be bridged and the 
railroad extended at least 50 miles beyond Edmonton. The 


town of Edmonton is 2,200 ft. above the sea, and though it is 
so far north, crops are as fine in that region as in most parts of 
the continent. 

With the aid of this railroad it is now possible to travel by 
steam all the way from the City of Mexico to the shores of the 
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Arctic Ocean at the mouth of the Mackenzie River, except for 
short portages from the Saskatchewan to the Athabasca River, 
and around two series of ra in that river and the Mackenzie. 
The Hudson Bay Company's steamer runs for many hundreds 
of miles on the m and lower Mackenzie River.—Goild- 
thwaite’s Geographical Magazine. 


An Improved Wall Engine.—The 
cut given herewith shows a strong and 
handy form of wall engine made by the 
firm of Ransomes Sons & Jeffries, of 
Ipswich, England. The uses of this class 
of engine are well known. 

The engine being fixed to the end- 
wall of the building, the crank-shaft oc- 
cupies a position at right angles to the 
face of the wall, and any stress due to 
the vibration of the engine is transmitted 
to the wall in a direction parallel with its 
length, in the direction in which the wall 
is best suited to withstand such stress, 
These engines, therefore, obtain a dis- 
tinct advantage over the usual form of 
wall engine, which is bolted to one of the side walls of the 
building, in which latter type the crank-shaft being parallel to 
the face of the wall, the stress is transmitted to the wall in a 
direction at right angles to its length. Where the speed of 
the shop shafting does not correspond to the speed of the engine, 
the — may conveniently be arranged to drive the shafting 
by belt. 

The engine frame, with the guide-bars, is in a piece with one 
of the plummer blocks, and is bolted to a casting which forms 
the outer plummer block, and which in some cases is brought 
up so as to form a box above the crank-shaft, thus supporting 
the wall over the engine. The center casting, at its further 
extremity, is rigidly secured to a large wall plate arranged on 
the opposite side of the wall to the engine cylinder ; the bolts 
securing the engine to the wall passing through this plate, an 
possibility of either plummer-block springing is thus iwohded. 
These engines are sometimes made with a double crank, so 
that the power can be taken off from both ends of the crank- 





shaft. Each engine is fitted with a sensitive governor, acting 
direct upon an equilibrium piston-valve, and efficient means of 
lubrication are provided.—/nvention, London. 


The Fastest Train.—The new train of the New York Cen- 
tral & Hudson River Railroad, which, it is claimed, is the fast- 
est regular train ever run, leaves New York at 9 A.M, and 
makes the run to Buffalo in 8 hours 41 minutes ; an average 
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| of 50.6 miles an hour, without allowing for stops. The 
train stops at Albany, Utica, Syracuse and Rochester, and de- 
ducting the time required for these stops, the actual running is 
done at the rate of 52 miles an hour. 

“Somewhat better average time is made by some of the trains 
between Baltimore and Washington ; but this is doubtless the 
best regular time’ ever made over so long a distance. 


. An Italian Freight Engine.—The accompanying illustra- 
tion, from the London Anginecr, shows a freight engine recent- 
rs built for the Adriatic Railroad in Italy by the shops of 

ae & Company, at Sampierdarena. The engine is of 
a ty, 


very commonly used in Europe, having six wheels 
gupled and no truck, The cylinders are outside, with the 
steam-chests inside. 

. The boiler, which is built to carry 150 lbs. working pressure, 
is 54 in. diameter of barrel, and has 185 tubes 2 in. in diameter 
and 13 ft: 8 in. long; the total heating surface is 1,170 sq. ft. 
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The cylinders “are 17.75 in."in diameter and 25.6 in. stroke ; 
the driving-wheels are 54 in.,in diameter. 

The tcial weight ready for’service is 92,500 lbs. The tender 
weighs 58,000 lbs. full ; the tank carries 2,400 galls. of water. 
The engine is somewhat unsightly to us, owing chiefly to the 
number of pipes and fittings carried outside the boiler. 


Use of Water under Pressure in Founding Dock 
Walls. —In the execution of the new harbor works at Calais, 
France, the foundations of the quay-walls for the outer harbor 
have been sunk by means of water injected under pressure, a 
method-Which has been attended with the most satisfactory re- 
sults as regards economy and rapidity of execution, and which 
M. Bailly, who describes it in a paper recently presented be- 
fore the Société des Ingenieurs Civils at Paris, believes to have 
been there introduced for the first time. 

The quay-walls are founded in a very fine and movable sand, 
easily loosened by water ; and, after some preliminary trials, 
which proved that piles could easily be sunk by a jet of water 
directed beneath them, the experiment was extended to the sink- 
ing of great blocks of masonry built upon a timber curb. The ex- 
perience gained in these further trials was so far reassuring that 
the system was then adopted on a large scale for the sinking of 
the quay foundations and also for the driving of piles and 
sheeting. 

The foundations are carried down to a depth of 8 to 11 meters 
below the present bottom of the basin, provision being made for 
the subsequent dredging of the outer harbor to allow vessels 
of the deepest draft to le alongside at low water. 

The quay is founded upon a series of square wells built of 
rubble masonry upon a curb or base of strong concrete. The 
outer surfaces of these square cells are vertical throughout, 
while the central shaft is octagonal in form and splayed outward 
at the base, so that the walls come to a sort of cutting-edge, 
which, however, has a width of 1 meter, corresponding with the 
width of the concrete shoe. In general, the wells are 8 x 8 m. 
in outside dimensions, the octagonal shaft being 4 m. in 
diameter, and the wells are sunk side by side in the line of the 

way wall, leaving spaces of 0.4 m. between them. In sinking 

e series of wells, the first. third, fifth, etc., are first got down. 
and then the intervening ones, and lastly the intervening spaces 
of 0.4 m. are excavated by the water-jet and filled with con- 
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crete, which dovetails the whole series together filling two 
pairs of grooves, which had been formed in ta thaes of the 
contiguous masonry wells. — eae, 

The process of sinking one of these wells is'as follows: The 


| masonry cell is first built é# sit? to a height of 4 m., and the 


well is sunk by injecting water under the cutting-edge by means 
of wrought-iron pipes carried down through the central shaft, and 
splayed outward so as to direct the jet upon the sand beneath 
the cutting-edge. Thus loosened, the sand is brought up by a 
centrifugal pump, whose suction-pipe descends in the center 
of the shaft, and draws sand and water from the bottom of the 
conical cavity, which is gradually formed by the disengagement 
of the sand around its sides. The pumping-machinery for the 
sinking of the wells is mounted on wheeled trucks, which run 
upon a line parallel to the line of wells. For the water-jets, four 
Tangye pumps are employed, and are supplied with steam from 
two small vertical boilers, while the centrifugal pump is drive 

by a separate portable engine and boiler. The wrought-iro 
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pipes, by which the water-jets/are’ delivered, are{12"in'‘number> 
and are divided into four groups, the three pipes of each group 
being connected with one of the Tangye pumps by flexible rub- 
ber tubes. The jets are so directed around the cutting-edge as 
te excavate the sand regularly and to correct any tendency of 
the well to deviate from the vertical in sinking, and in general 
the deviations are almost insensible. 

Some difficulty was at first experienced in the working of the 
centrifugal pump, owing to the settlement of the sand in sus- 
pension in the suction-pipe, which tended to choke che valve 
at the foot of the pipe whenever the pumping was temporarily 
stopped. This was remedied, however, by attaching to the 
valve-box one of the wrought-iron pipes through which a jet of 
water was at such times delivered into the valve-box just above 
the valve, and by means of the circulation of a continuous 
stream of water the deposit of the sand was prevented. 

On the average the sinking of a well to a depth of 4 to 44 m. 
was accomplished in 12 to 14 hours, which is equivalent to 
about 20 cubic m. of excavation per hour. 

When the well had been sunk to a depth of 4 m., bringing its 
top to the level of the ground, the masonry was carried up for 
a further height of 4 m., and the operation of sinking was then 
resumed. 

In a bed of clay the operation is more difficult and much more 
tedious ; but the system was successfully employed to sink 
through beds of about 1 m. in thickness. It was also applied 
to the sinking of wells of smaller dimensions, 44 x 4} m. and 
4 x 4m. In these cases the rate of sinking in sand was much 
faster, and it became more difficult to prevent the well from de- 
viating from its true position. 


Electric Lighting of Trains.—One of the trains used in the 
fast express service between Frankfort and Berlin is now 
lighted by electricity. Each carriage has two storage batteries, 
and the lights are on two distinct circuits, so that if one of the 
batteries should fail or be removed for renewal, one-half the 
lights will remain. The storage batteries have a capacity of 
200 ar pére-hours each, and ate specially constructed so as not 
to be disarranged by the uneven motion of the cars. Each 
battery runs four 8-candle-power lamps in the compartments 
and ‘one 5-candle lamp in the saloon. The batteries weigh 


' about 660 Ibs. each. 




















